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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms and 
ranches; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, in- 
dustry, and recreation. 


Locating Soils 


All the soils of the survey area are shown on 
the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitabil- 
ity. For example, soils that have a slight limi- 
tation for a given use can be colored green, 


those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussion of the capability unit and the range 
sites. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife Habitat.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suit- 
ability for range, and the names of many of the 
plants that grow on each range site. 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
for recreation areas in the section “Engineer- 
ing.” 

Engineers and builders can find, under “En- 
gineering,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified 
in the section “Formation and Classification of 
the Soils.” 

Neweomers in Orange County and Western 
Part of Riverside County may be especially in- 
terested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the information 
about the area given in the section “Environ- 
mental Factors Affecting Soil Use.” 
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SUMMARY OF TABLES 


Acreage and Proportionate extent of the Soils (Table 1) J..-.--.~.----- 
Acres. Percent. 


Building Site Development (Table 4) Lee tes eee eee 
Shallow excavations. DW is) vithout basements. Small commercial 
buildings. Local roads 2 street's. 


Engineering Properties and Classifications|(Table 9) |-_-._- see ren encase 
Depth. “USDA texture. Classification—-Unified, AASHTO. 
Fragments >3 inches. Percentage passing sieve numbers——4, 10, 


40, 200. Liquid |e 1X, 
(T Table 12) ee ee es ee ee esis 


Engineering Test Data 
Physical and Chemical Properties of Soils (Table 10)| ...---.------------ 


Depth. Permeability. Availabe water capacity. Soil reaction. Salinity. 
Shrink-swell potential. Risk of corrosion—Uncoated steel, Con- 
crete—Erasion actors-——K, T. 

(T able =) ee See oe ee ee Se eee 

‘Comp areas. Pich rOAS g ‘ ils 

Sanitary Facilities| (Table 5) |.........-..-------------~~---------~------- 

Septic tank absorptio 


landfill. Daily cover pdf. 
Soil and Water Features] (Table i 7) bSut amie oo eee el es ee 
Hydrologic group. Ilooding——F a ete Duration, a oo. 


Cemented pan—De nth Hardness. 
Water Management |(Table 7)|_---_-.-_....-- ---------- ne eee 
Pond reservoir areas, Embankments, dikes, and levees. Drainage, 


Terraces and diversions. Grassed waterways. 

Wildlife Habitat Potentials] (Table 8) |_.-.-.-..-.--.-------------- + 
Potential for habitat elements—Grain and seed crops, Grasses and 
legumes, Wild herbaceous plants, Hardwood trees, Coniferous 

plants, Shrubs, Wetland plants, Shallow water areas. Potential as 
habitat for—Openland wildlife, Woodland wildlife, Wetland 
wildlife, Rangeland wildlife. 
Yields Per Acre of Crops and Pasture| (Table 2)| -----.----.-.----.------ 
Oranges, Valencia. Avocados. Asparagus. Celery. Strawberries. Sweet 
corn. Tomatoes. 
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RANGE COUNTY AND THE WESTERN PART 
OF RIVERSIDE COUNTY are along the South- 
ern California Coast, between Los Angeles County to 
the north and San Diego County to the south (see fac- 
ing page). Parts of San Bernardino County and the 
east boundary line of the Cleveland National Forest in 
Western Riverside County are the eastern inland 
boundary. The survey area extends approximately 37 
miles along the coast and reaches an average of about 
20 to 22 miles inland. It covers an area of about 907 
square miles, or 580,994 acres. Approximately 226 
square miles, or 144,887 acres, of the Cleveland Na- 
tional Forest, also called the Trabuco Ranger District, 
Cleveland National Forest, is within the survey area. 
This district is in the Santa Ana Mountains adjacent 
to the eastern part of Orange County and the western 
part of Riverside County. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in the survey area, where they are, and how 
they can be used. The soil scientists went into the area 
knowing they likely would find many soils they had 
already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes; 
the kinds of native plants or crops; the kinds of rock; 
and many facts about the soils. They dug many holes 
to expose soil profiles. A profile is the sequence of 
natural layers, or horizons in a soil. It extends from 
the surface down into the parent material that has 
not been changed by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 


for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Capistrano and Yorba, for example, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Capistrano 
sandy loam, 2 to 9 percent slopes, is one of several 
phases in the Capistrano series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show brushiands, build- 
ings, field borders, trees, and other details that help 
in drawing boundaries accurately. The soil map at the 
back of this publication was prepared from aerial 
photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen on an area that is 
dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
Only one such kind of mapping unit, a soil complex, 
is shown on the soil map of the survey area. 

A soil complex consists of two or more soils, se 
intricately intermingled or so small in size that they 
cannot be shown separately on the soil map. Each area 
of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Bosanko-Balcom 
complex, 15 to 30 percent slopes, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, shallow, or severely eroded 
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that it cannot be classified by soll series. These places 
are shown on the soil map and are described in the 
survey, but they are called miscellaneous areas and 
are given descriptive names. Riverwash is an example 
in the survey area. 

While a soil survey is in progress, samples of soils 
are taken for iaboratory measurements and for engi- 
neering tests. Laboratory data from the same kinds 
of soil in other places are also assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined man- 
agement are estimated for all soils. 

Soil scientists observe how soils behave when used 
as a growing medium for native and cultivated plants, 
and as material for structures, foundations for struc- 
tures, or covering for structures. They relate this be- 
havior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this to the 
slow permeability of the soil or its high water table. 
They see that streets, road pavements, and foundations 
for houses are cracked on a named kind of soil and 
they relate this failure to the high shrink-swell po- 
tential of the soil material. Thus, observations and 
knowledge of soil properties are used with available 
research data to predict limitations or suitability of 
soils for present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 
then adjust the groups according to the results of their 
studies and consultation. Thus, the groups that finally 
evolve reflect up-to-date knowledge of the soils and 
their behavior under current methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Orange County 
and the Western Part of Riverside County. A soil asso- 
ciation is a landscape that has a distinctive propor- 
tional pattern of soils, It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in an area, who 
want to compare different parts of an area, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide in managing a watershed, or a 
wildlife area, or in planning engineering works, rec- 
reational facilities, and community developments. It 
is not a suitable map for planning the management of 
a farm or field; or for selecting the exact location of a 
road, building, or similar structure, because the soils 
in any one association ordinarily differ in slope, depth, 
stoniness, drainage, and other characteristics that 
affect their management. 

The soil associations in this survey have been 


grouped into five general kinds of landscapes for inter- 
pretive purposes, Mach group and the soil associations 
in that group are described on the following pages. 
The terms for texture used in the title for several of 
the associations refer to the texture of the surface 
layer. For example, in the title of association 1, the 
words, “silt loams to clays” refer to the texture of the 
surface layer. 


Somewhat Excessively Drained to Poorly Drained, 
Nearly Level to Moderately Sloping Soils on 
Alluvial Fans and Flood Plains and in Basins of 
the Coastal Plains 


The four soil associations in this group make up 
about 39 percent of the survey area. They are on allu- 
vial fans, on flood plains, and in small basins. The 
soils are somewhat excessively drained to poorly 
drained loamy sands to clays that formed mostly in 
mixed alluvium, dominantly from sedimentary rock 
sources. 

Elevation ranges from near sea level to 1,500 feet. 
The average annual rainfall is 12 to 18 inches, and 
the average annual air temperature is 59 to 62° F, 
The frost-free season is 270 to 355 days. 

These associations are used extensively for truck 
crops, specialty crops, and field crops. They are also 
used extensively for urban purposes. 


1. Chino-Omni association 


Nearly level, somewhat poorly drained and poorly 
drained, caleareous silt loams to clays on alluvial fans 
and flood plains and in basins 


This association is mainly in an area about 6 to 9 
miles inland from the seacoast, northeast of Costa 
Mesa. A smaller area is about halfway between Hunt- 
ington Beach and Sunset Beach. Another small area 
is on the southwest side of Buena Park. These areas 
are mainly basins at the lower ends of the flood plains. 
The soils formed in very deep alluvium. Slopes are 0 
to 2 percent. The plant cover is annual grasses, forbs, 
mustard, and salt-tolerant plants that require mois- 
ture. Elevations range from near sea level to 200 feet. 
The average annual rainfall is 12 to 15 inches, the 
average air temperature is about 61° F., and the frost- 
free season is 280 to 350 days. 

This association occupies 5 percent of the survey 
area. It is about 55 percent Chino soils; 35 percent 
Omni soils; and 10 percent Bolsa, Mocho, and Sor- 
rento soils and Tidal flats. 

Chino soils are more than 60 inches deep and are 
somewhat poorly drained. Most of these soils now 
have altered drainage, and the water table is deeper 
than 5 feet. They have a gray silty clay loam surface 
layer underlain by gray and grayish brown silty clay 
loam that has some light brownish gray mottles. The 
underlying material is light gray silty clay loam and 
sandy clay loam. These soils are moderately alkaline 
and calcareous throughout. 

Omni soils are more than 60 inches deep, are cal- 
careous clay throughout, and are poorly drained. Most 
of these soils also have altered drainage and a water 
table deeper than 5 feet, and the saline-alkali salts 
has been reduced from moderate to slight or none. 


ORANGE COUNTY, CALIFORNIA 3 


They have a gray surface layer underlain by a Heht 
gray subsoil with olive brown mottles. The substratum 
is dark gray and mottled. 

These soils are commonly used for celery, tomatoes, 


and barley. Many areas are now urbanized 
2. Hueneme-Bolsa association 


Nearly level, poorly drained and somewhat poorly 
drained, calcareous fine sandy loams, silt loams, and 
silty clay loams on alluvial fans and flood plains 


This association is mainly on flood plains. It extends 
from Seal Beach southeast to the Santa Ana River 
and about 10 to 12 miles inland from the coast. The 
soils formed in very deep alluvium. Slopes are 0 to 2 
percent. The plant cover is annual grasses and forbs, 
mustard, and plants that require moisture. Elevation 
ranges from 5 to 350 feet. The average annual rainfall 
is 12 to 15 inches, and the average annual air temper- 
ature is 61 to 62° F. The frost-free season is 300 to 
350 days. 

This association occupies 11 percent of the survey 
area. It is about 45 percent Hueneme soils; 40 percent 
Bolsa soils; and 15 percent Chino, Omni, and San 
Emigdio soils and Tidal flats. 

Hueneme soils are more than 60 inches deep and 
are poorly drained. Most of these soils have altered 
drainage and a water table deeper than 5 feet. They 
have a light brownish gray fine sandy loam surface 
layer underlain by light gray loamy sand. The under- 
lying material is light brownish gray silt loam, loamy 
fine sand, fine sandy loam, and silty clay loam. Most of 
this material is mottled. The soils are moderately 
alkaline and calcareous throughout. 

Bolsa soils are more than 60 inches deep and some- 
what poorly drained. Most of these soils have altered 
drainage and a water table deeper than 5 feet. They 
have a light brownish gray silt loam or silty clay loam 
surface layer underlain by light brownish gray silt 
loam and silty clay loam that is mottled in places. 
They are moderately alkaline throughout and calcare- 
ous to a depth of 40 inches or more. 

This association is commonly used for truck crops, 
field crops, and urban development. 


3. Metz-San Emigdio association 


Nearly level, somewhat excessively drained and well 
drained, calcareous loamy sands and fine sandy loams 
on alluvial fans and flood plains 


This association is mainly on the upper flood plains 
from the Santa Ana Canyon area west to near Buena 
Park and Stanton, and southwest to near Garden 
Grove and the northern part of Santa Ana. Smaller 
areas also occur on the flood plains near Tustin south- 
east of Borrego Canyon. The soils formed in very deep 
alluvium. Slopes are 0 to 9 percent. The plant cover is 
annual grasses and forbs. Elevation ranges from 10 to 
1,500 feet. The average annual rainfall is 12 to 18 
inches, the average annual air temperature is about 
62° F., and the frost-free season is 270 to 350 days. 

This association occupies 14 percent of the survey 
area. It is about 45 percent Metz soils; about 40 per- 
cent San Emigdio soils; and 15 percent Capistrano, 
Corralitos, Hueneme, Mocho, and Soboba soils and 
Riverwash. 


Metz soils are more than 60 inches deep and are 
somewhat excessively drained. They have a pale 
brown loamy sand surface layer underlain by strati- 
fied brown, pale brown, and very pale brown loamy 
sands and sandy loams. They are moderately alkaline 
and generally calcareous throughout. 

San Emigdio soils are more than 60 inches deep and 
are well drained. They have a light brownish gray fine 
sandy loam surface layer. The underlying material is 
stratified, very pale brown, light gray, and pale brown 
gravelly loamy coarse sand to very fine sandy loam. 
These soils are moderately alkaline and calcareous 
throughout. 

This association is used for strawberries, citrus, 
row crops, field crops, and urban development. 


4. Sorrento-Mocho association 


Nearly level to moderately sloping, well drained sandy 
loams, loams, or clay loams on. alluvial fans and flood 
plains 


This association is mainly on the upper flood plains 
and on alluvial fans near the foothills. Slopes are 0 to 
9 percent. The plant cover is annual grasses and forbs 
and in some areas a few sycamore trees. Elevation 
ranges from 50 to 700 feet. The average annual rain- 
fall is 12 to 16 inches, and the average annual air 
temperature is 59 to 62° F. The frost-free season is 
270 to 355 days. 

This association occupies 9 percent of the survey 
area. It is about 55 percent Sorrento soils; 35 percent 
Mocho soils; and 10 percent Bolsa, Botella, Chino, and 
San Emigdio soils. 

Sorrento soils are more than 60 inches deep and are 
well drained. They have a grayish brown sandy loam, 
loam, or clay loam surface layer underlain by grayish 
brown, light brownish gray, and pale brown silty clay 
loam. They are neutral at the surface and become mod- 
erately alkaline and calcareous with increasing depth. 

Mocho soils are more than 60 inches deep and are 
well drained. They have a brown and grayish brown 
sandy loam or loam surface layer underlain by light 
brownish gray, brown, and pale brown stratified fine 
sandy loam, light silty clay loam, and heavy loam. 
They are moderately alkaline and calcareous through- 
out. 

This association is used for a variety of irrigated 
crops, for citrus, and urban development. 


Moderately Well Drained, Nearly Level to 
Moderately Steep Soils of the Coastal Terraces 


The one soil association in this group makes up 
about 10 percent of the survey area. It is on terraces, 
older alluvial fans, and remnants in the coastal foot- 
hills. The soils are moderately well drained sandy 
loams that have a well defined subsoil that developed 
from sandy sediments. 

Elevation ranges from 50 to 1,500 feet. The average 
annual rainfall is 12 to 20 inches, and the average 
annual air temperature is about 62° F. The frost-free 
season is 270 to 350 days. 

This association is used mainly for pasture, range, 
barley, and urban development. 
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3. Myford association 


Nearly level to moderately steep, moderately well 
drained sandy loams that have « strongly developed 
subsoil; on terraces 


This association is mainly along the coastline up to 
5 miles inland and along lower edges of the foothills. 
The soils formed in sandv sediments mostly on marine 
terraces. They are also on older alluvial fans and ter- 
race remnants in the foothills. Slopes are 0 to 30 per- 
cent. The plant cover generally is annual grasses and 
forbs and in some areas scattered brush. Elevation 
ranges from 50 to 1,500 feet. The average annual 
rainfall is 12 to 20 inches and the average annual air 
temperature is about 62° F. The frost-free season is 
270 to 850 days. 

This association occupies 10 percent of the survey 
area. It is about 80 percent Myford soils and 20 per- 
cent Capistrano, Chesterton, Marina, and Yorba soils. 

Myford soils are moderately well drained. The sur- 
face layer is pale brown and pinkish gray sandy loam. 
The subsoil is brown and light brown sandy clay and 
sandy clay loam. The substratum is very pale brown 
sandy loam to a depth of more than 60 inches. 

These soils are used mostly for pasture, range, and 
urban development. 


Somewhat Excessively Drained and Well Drained, 
Strongly Sloping to Very Steep Soils of the 
Coastal Foothills 


The two soil associations in this group make up 
about 25 percent of the survey area. They are in sedi- 
mentary deposits of the coastal foothills. 

Elevation ranges from 100 to 4,000 feet. The aver- 
age annual rainfall is 12 to 25 inches, and the average 
annual air temperature is 59 to 62° F. The frost-free 
season is 200 to 350 days. 

These associations are used mainly for pasture and 
range. The better sites are in barley or irrigated 
citrus. Some areas are used for urban development. 


6. Alo-Bosanko association 


Strongly sloping to steep, well drained clays on coastal 
foothills 


This association is northeast of the coastal terraces 
in the San Clemente to Corona Del Mar areas to the 
Santa Ana Mountains; northeast of the flood plains 
and terraces of the El Toro to the Orange cities area; 
and north of flood plains and terraces in the Anaheim 
to Buena Park areas to the Los Angeles and San Ber- 
nardino County lines. The soils formed in material 
weathered from calcareous sandstone and shale, Slopes 
are 9 to 50 percent. The plant cover consists of annual 
grasses, mustard, and other forbs. Elevation ranges 
from 200 to 2,500 feet. The average annual rainfall is 
12 to 20 inches, and the average annual air tempera- 
ture is 59 to 62°F. The frost-free season is 300 to 
350 days. 

This association occupies 10 percent of the survey 
area. It is about 55 percent Alo soils; 25 percent Bo- 
sanko soils; and 20 percent the Alo variant and Ana- 
heim, Balcom, Callezuas, and San Andreas soils. 

Alo soils are well drained. They have a dark grayish 


brown clay surface layer. At a depth of 24 to 40 inches 
is weathered shale or sandstone, or both. Bosanko soils 
also are well drained. They have a dark gray clay sur- 
face layer. At a depth of 22 to 38 inches is weathered 
shale or sandstone or both. 

This association is used mostly for barley, pasture, 
and range. Citrus is grown on some of the better sites, 
Some areas are used for urban development. 


7. Cieneba-Anaheim-Soper asseciation 


Strongly sloping to very steep, somewhat excessively 
drained and well drained sandy loams, loams, clay 
loams, gravelly loams, and cobbly loams on coastal 
foothills 


This association is in the foothills between Corona 
Del Mar and San Clemente east and northeast to the 
Santa Ana Mountains, east and northeast of the ter- 
races and flood plains from El Toro to Tustin and 
Orange, and northeast and north of the terraces and 
flood plains near Anaheim to Buena Park to the Los 
Angeles and San Bernardino County lines. The soils 
formed in material weathered from sandstone, shale, 
and conglomerate. Slopes are 9 to 75 percent. The plant 
cover is brush and annual grasses and forbs, Elevation 
ranges from 100 to 4,000 feet. The average annual air 
temperature is 59 to 62° F., and the frost-free season 
is 200 to 350 days. 

This association occupies 15 percent of the survey 
area. It is about 40 percent Cieneba soils; 30 percent 
Anaheim soils; 15 percent Soper soils; and 15 percent 
Alo, Balcom, Calleguas, Gabino, Nacimiento, San An- 
dveas, and Yorba soils. 

Cieneba soils are somewhat excessively drained. 
They have a light brownish gray and pale brown sandy 
loam surface layer 5 to 19 inches thick underlain by 
soft sandstone. 

Anaheim soils are well drained and have a grayish 
brown loam or clay loam surface layer 20 to 36 inches 
thick. The underlying material is weathered sandstone 
or shale or both. 

Soper soils are well drained and typically have a 
brown loam, gravelly loam, or cobbly loam surface 
layer and a reddish brown gravelly clay loam subsoil. 
At a depth of 20 to 32 inches is weathered conglomer- 
ate or sandstone or both. 

This association is used mainly for range. Some 
areas are used for urban development. 


Somewhat Excessively Drained and Well Drained, 
Strongly Sloping to Very Steep Soils of the 
Santa Ana Mountains 


The one association in this group makes up about 
25 percent of the survey area. It is in the mountains, 
on uplands. The soils are somewhat excessively drained 
and well drained sandy loams and silt loams that 
formed in material weathered mostly from granitie, 
metabasic, and metasedimentary rocks. 

Elevation ranges from 1,000 to 4,000 feet. The aver- 
age annual precipitation, mainly rainfall, is 16 to 25 
inches, and the average annual air temperature is 
about 59°F. The frost-free season is 210 to 300 days. 

This association is used mainly for wildlife habitat, 
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watershed, and recreation and to a limited extent for 
range. 

8. Friant-Cieneba-Exchequer association 

Strongly sloping to very steep, somewhat excessively 
drained and well drained fine sandy loams, sandy 
loams, and gravelly silt loams on mountains 

This association consists of soils that formed in ma- 
terial weathered from granitic, metabasic, and meta- 
sedimentary rock. Slopes are 9 to 75 percent. The plant 
cover is mainly brush. Elevation ranges from 1,000 to 
4,000 feet. The average annual precipitation, mostly 
rainfall, is 14 to 25 inches, the average annual air 
temperature is about 59 to 62°F., and the frost-free 
season is 200 to 340 days. 

This association occupies 25 percent of the survey 
area. It is about 40 percent Friant soils; about 35 per- 
cent Cieneba soils; about 15 percent Exchequer soils; 
and 10 percent Blasingame, Escondido, Laughlin, 
Tollhouse, and Vista soils. 

Friant soils are somewhat excessively drained. They 
have a brown fine sandy loam surface layer 9 to 18 
inches thick. They are underlain by fractured hard 
metasedimentary rock. 

Cieneba soils are somewhat excessively drained. 
They have a light brownish gray and pale brown sandy 
loam surface layer 5 to 19 inches thick. They are un- 
derlain by weathered granodiorite. In places rock out- 
crop and large boulders cover more than 50 percent of 
the surface area. 

Exchequer soils are well drained to somewhat ex- 
cessively drained. They have a reddish brown gravelly 
silt loam surface layer 8 to 18 inches thick. They are 
underlain by fractured metabasic rock. About 10 per- 
cent of the surface area is low rock outcrop. 


Well Drained, Gently Sloping to Strongly 
Sleping Soils on Terraces and Alluvial Fans in 
the Santa Ana Mountains 


The one association in this group makes up about 1 
percent of the survey area. It is on terraces and alluvial 
fans and in small narrow valleys on the east side of 
the Santa Ana Mountains. The soils are well drained 
sandy loams, gravelly fine sandy loams, or fine sandy 
loams that formed in alluvium derived mostly from 
granite. 

Elevation ranges from 700 to 1,500 feet. The average 
annual rainfall is 12 to 16 inches, and the average 
annual air temperature is about 63°F. The frost-free 
season is 250 to 280 days. 

This association is used for citrus, wildlife habitat, 
and watershed and to a limited extent for pasture or 
range, 


9, Ramona-Hanford association 


Gently sloping to strongly sloping, well drained fine 
sandy loams, gravelly fine sandy loams, and sandy 
loams on terraces and alluvial fans 

This association consists of soils that formed in al- 
luvium derived mostly from granite. Slopes are 2 to 15 
percent. The plant cover is mainly brush or light brush, 
annual grasses, and forbs. Elevation ranges from 700 
to 1,500 feet. The average annual rainfall is 12 to 16 


inches, and the average annual air temperature is 
about 68° F. The frost-free season is 250 to 280 days. 

This association occupies 1 percent of the survey 
area. It is about 45 percent Ramona soils; 35 percent 
Hanford soils; and 20 percent Corralitos, Modjeska, 
Soboba, and Yorba soils and Riverwash. 

Ramona soils are well drained. They have a brown 
fine sandy loam or gravelly fine sandy loam surface 
layer. The subsoil is brown sandy clay loam. The sub- 
stratum to a depth of 60 inches or more is brown fine 
sandy loam. Hanford soils are well drained. The sur- 
face layer is grayish brown sandy loam. The under- 
lying material to a depth of 60 inches and more is pale 
brown and grayish brown sandy loam and a few strata 
of gravel and loamy sand. 

This association is used for citrus and to a limited 
extent for pasture or range. 


Descriptions of the Soils 


This section describes in detail the soils of Orange 
County and Western Part of Riverside County and 
their use. Each soil series is described in detail, and 
then, briefly, the mapping units in that series. Unless 
it is specifically mentioned otherwise, it is to be as- 
sumed that what is stated about the soil series holds 
true for the mapping units in that series. Thus, to get 
full information about any one mapping unit, it is 
necessary to read both the description of the mapping 
unit and the description of the soil series to which it 
belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman; the second is more detailed and is for 
those who need to make thorough and precise studies 
of soils. Color terms are for dry soil unless otherwise 
stated. The profile described in the soil series is repre- 
sentative of mapping units in that series. If a given 
mapping unit has a profile in some ways different from 
the one described in the series, these differences are 
either stated in the description of the mapping unit, 
or they are apparent in the name of the mapping unit. 
The description of each mapping unit contains sugges- 
tions on how the soil is used. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Beaches, for example, does not belong to a soil 
series, but nevertheless, it is listed in alphabetic order 
with the soil series. 

Preceding the name of each mapping unit is a nu- 
merical symbol. This symbol identifies the mapping 
unit on the detailed soil map. At the end of each de- 
scription of a mapping unit is the capability unit to 
which the soil is assigned, the range site, and the Storie 
index rating. 

In the locations of the typical profiles, some sections 
are designated “by private survey.” According to the 
geological survey topographic maps, the top edge of 
these sections is to the northwest, not to the north. 


The acreage and proportionate extent of each map- 
ping unit are shown in|table 1] Many of the terms used 
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TABLE 1.—Acreage and proportionate extent of the soils 


Soil name 


Alo clay, 9 to 15 percent slopes. 
Alo elay, 15 to 30 
percent slopes 
Alo clay, 80 to 50 
percent slopes 
Alo Variant clay, 9 to 15 
percent slopes 
Alo Variant clay, 15 to 30 
percent slopes 
Alo Variant clay, 30 to 50 
percent slopes 
Anaheim loam, 15 to 30 
percent slopes 


| Anaheim loam, 30 to 50 


percent slopes 
Anaheim clay loam, 15 to 30 
percent slopes 
Anaheim clay loam, 30 to 50 
percent slopes 
Anaheim clay loam, 50 to 75 
percent slopes 
Balcom clay loam, 9 to 15 
percent slopes 
Balcom clay loam, 15 to 30 
percent slopes 
Balcom clay loam, 30 to 50 
percent slopes 
Balcom-Rock outcrop complex, 
15 to 50 percent slopes 
Beaches 
Blasingame loam, 9 to 30 
percent slopes 
Blasingame stony loam, 9 to 30 
percent slopes 
Blasingame stony loam, 80 to 65 
percent slopes —--~0 0 
Blasingame-Rock outcrop 
complex, 9 to 30 
percent slopes 
Blasingame-Vista complex, 
9 to 15 percent slopes 
Blasingame-Vista complex, 
15 to 30 percent slopes 
Bolsa silt loam 
Bolsa silt loam, drained 
Bolsa silty clay loam 


| Bolsa silty clay loam, drained _. 


Bosanko clay, 9 to 15 
percent slopes 
Bosanko clay, 15 to 30 
percent slopes 
Bosanko clay, 30 to 50 
percent slopes 
Bosanko-Balcom complex, 15 
to 30 percent slopes 
Bosanko-Balcom complex, 30 
to 50 percent slopes 
Botella loam, 2 to 9 
percent slopes 
Botella clay loam, 
percent slopes 
Botella clay loam, 9 to 15 
pereent slopes —o20 00 
Calleguas clay loam, 50 to 
75 percent slopes, eroded ___. 
Capistrano sandy loam, 2 to 9 
percent slopes 
Capistrano sandy loam, 9 to 15 
percent slopes —20 
Chesterton loamy sand, 2 
15 percent slopes 


10,930 
10,580 


0.9 
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i 
Rane Soil name | Acres | Percent 
= i eiGied xe solr Sow tah --—— ~~ _. 
38 Chesterton loamy sand, 15 to | 
30 percent slopes —..2220 | 125 (C) 
39 Chino silty clay loam 2200022. | 3,795 0.8 
140 Chino silty clay loam, drained__| 10,015 1.7 
4] Cieneba sandy loam, 15 to 80 
percent slopes ~~ -.--- 2,785 0.5 
142 Cieneba sandy loam, 30 to 75 
percent slopes, eroded ____.__ 40,525 7.0 
43 Cieneba-Blasingame-Rock 
outcrop complex, 9 to 80 
percent slopes —..2- 3,490 0.6 
44 Cieneba-Rock outcrop complex, 
9 to 30 percent slopes — 1,600 0.3 
45 Cieneba-Rock outcrop complex, 
30 to 75 percent slopes —_____ 37,461 6.4 
46 Corralitos loamy sand —....---— 2,770 0.5 
47 Corralitos loamy sand, 
moderately fine substratum —_ 480 0.1 
148 Cropley clay, 0 to 2 
percent slopes ..22.--- 1,005 0.2 
149 Cropley clay, 2 to 9 
percent slopes ..-.0-- 8,485 0.6 
50 Escondido very fine sandy loam, 
9 to 15 percent slopes —--____ 415 0.1 
5] Escondido very fine sandy loam, 
15 to 80 percent slopes ..._... 950 0.2 
52 Exchequer-Rock outcrop com- r 
plex, 80 to 75 percent slopes...|_ 19,270 3.3 
153 Friant fine sandy loam, 30 to 
70 percent slopes __.... 49,740 8.6 
54 Gabino gravelly clay loam, 15 
to 50 percent slopes _.. 4,655 0.8 
55 Garretson gravelly very fine 
sandy loam, 2 to 9 
percent slopes —.--0 00 90 () 
56 Hanford sandy loam, 2 to 9 
| percent slopes —--- 520 0.1 
57 Hueneme fine sandy loam ____~-. | 495 0.1 
58 Hueneme fine sandy loam, | 
drained: 22222 2222 oes | 23,705 4.1 
59 Las Posas gravelly loam, 15 to | 
50 percent slopes ---~-_-.. 970 0.2 
40 Laughlin gravelly loam, 30 to 
50 percent slopes —...----_ 2,145 0.4 
él Marina loamy sand, 0 to 2 
percent slopes ---_.2.--.--. 565 0.1 
62 Marina loamy sand, 2 to 9 
percent slopes ...220-- 4,000 0.7 
63 Metz loamy sand —-.~ 02-2 20,755 3.6 
64 Metz loamy sand, moderately 
fine substratum 2000002 9,810 1.6 
65 Mocho sandy loam, 0 to 2 
percent slopes _-....-- 1,090 0.2 
66 Mocho loam, 0 to 2 
percent slopes _...---_--_-~- 12,375 2.1 
67 Mocho loam, 2 to 9 
percent slopes 0022 2,415 0.4 
68 Modjeska gravelly loam, 0 to 
2 percent slopes ~~ 2,380 0.4 
69 Modjeska gravelly loam, 2 to 
9 percent slopes —. 2,395 0.4 
70 Modjeska gravelly loam, 9 to 
15 percent slopes .-— 685 0.1 
7h Modjeska gravelly loam, 15 to 
80 percent slopes _.~20.2__ 785 0.1 
72 Myford sandy loam, 0 to 2 | 
percent slopes __.00 4,405 0.8 
73 Myford sandy loam, 2 to 9 
percent slopes ~~. 20,910 3.6 
74 Myford sandy loam, 2 to 9 
percent slopes, eroded __.___ 2,285 0.4 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


symbol 


175 
176 
177 
178 


179 


180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 


191 
192 


193 
194 
195 
196 


197 
198 
199 
200 
201 


Soil name 


Myford sandy loam, 9 to 15 

percent slopes ~.--------~---- 
Myford sandy loam, 15 to 30 

percent slopes __--.--------- 
Myford sandy loam, 9 to 30 

percent slopes, eroded ~--~--- 
Myford sandy loam, thick 

surface, 0 to 2 

percent slopes ~------------- 
Myford sandy loam, thick 

surface, 2 to 9 

percent slopes -.----~~------ 
Nacimiento clay loam, 15 to 30 

percent slopes ~.--.-----~~-- 
Nacimiento clay loam, 30 to 50 

percent slopes ----_--------- 
Omni silt loam, drained ~------ 
Omni clay suc aes: 
Omni clay, drained ~---------- 
Pits enc nann se seaaaa 
Ramona fine sandy loam, 2 to 9 

percent slopes -....--.------ 
Ramona gravelly fine sandy 

loam, 9 to 15 percent slopes. 
Rincon clay loam, 2 to 9 

percent slopes ..=.....--..-. 
Rincon clay loam, 9 to 15 

percent slopes _---.-----~--~-- 
Rincon clay loam, 15 to 30 

percent slopes ---.---------- 
Riverwash 
Rock outcrop-Cieneba complex, 

30 to 75 percent slopes ~.~--- 
San Andreas sandy loam, 15 

to 30 percent slopes _..------ 
San Emigdio fine sandy loam, 

0 to 2 percent slopes __------ 
San Emigdio fine sandy loam, 

2 to 9 percent slopes _------- 
San Emigdio fine sandy loam, 

moderately fine substratum, 

0 to 2 percent slopes _---_-~- 
Soboba gravelly loamy sand, 

0 to 5 percent slopes _---_--- 
Soboba cobbly loamy sand, 

0 to 15 percent slopes ~----~_ 
Soper loam, 15 to 30 

percent slopes ~---.--.--_--- 
Soper loam, 30 to 50 

percent slopes _------_---_--- 
Soper gravelly loam, 15 to 30 

percent slopes __--_--------- 
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Soil name 


Soper gravelly loam, 30 to 50 

percent slopes ---._--_-----_ 
Soper cobbly loam, 15 to 50 

percent slopes’ _____.______-.— 
Soper-Rock outcrop complex, 

30 to 75 percent slopes ~.-.-- 
Sorrento sandy loam, 0 to 2 

percent slopes —....-—....--~. 
Sorrento loam, 0 to 2 

percent slopes ~------------- 
Sorrento loam, 2 to 9 

percent slopes ---.---------- 
Sorrento clay loam, 0 to 2 

percent slopes: _..-..-- 
Sorrento clay loam, 2 to 9 

percent slopes -.------------ 
Thapto-Histic Fluvaquents ~--- 
dS ORATS | omens seee nena 
Tollhouse-Rock outcrop com- 

plex, 30 to 75 percent slopes_- 
Vista coarse sandy loam, 9 to 15 

percent slopes -------------- 
Vista coarse sandy loam, 15 to 
30 percent slopes -------_----- 
Vista coarse sandy loam, 30 

to 65 percent slopes __.------ 
Vista-Rock outcrop complex, 

9 to 80 percent slopes -----~- 
Xeralfic Arents, loamy, 2 to 9 

percent slopes __--_-._--_--_ 
Xeralfic Arents, loamy, 9 to 15 

percent, slopes: =~ 
Xerorthents loamy, cut and fill 

areas, 9 to 15 percent slopes__ 
Xerorthents loamy, cut and fill 

areas, 15 to 30 

DETCONE SlOVES | epee eccrenss 
Yorba gravelly sandy loam, 

2 to 9 percent slopes -----~-- 
Yorba gravelly sandy loam, 

9 to 15 percent slopes _------ 
Yorba gravelly sandy loam, 

15 to 30 percent slopes __-__~ 
Yorba cobbly sandy loam, 9 to 

80 percent slopes -------_~-- 
Yorba cobbly sandy loam, 9 to 

30 percent slopes, eroded —_-- 
Yorba cobbly sandy loam, 30 

to 50 percent slopes _-------- 

Water 2 es 


Acres 


Percent 


*Less than 0.1 percent. 


in describing the soils can be found in the Glossary. 
More detailed information about the terminology and 
methods of soil mapping can be obtained from the Soil 
Survey Manual 


Alo Series 


The Alo series consists of well drained soils in the 
foothills. These soils formed in material weathered 
from calcareous sandstone and shale. Slopes are 9 to 
50 percent. Elevation ranges from 200 to 2,500 feet. 


1 


147 


The vegetation is annual grasses, mustard, and other 
Italic numbers in parentheses refer to Literature Cited, p. 


forbs. Precipitation is 12 to 20 inches. The average 
annual air temperature is 59 to 62° F. The frost-free 
season is 300 to 350 days. 
In a typical profile the surface layer is dark grayish 
brown clay 25 inches thick. Soft lime masses occur be- 
low a depth of 15 inches. The underlying material is 
light yellowish brown lime coated weathered shale. 
The soil is slightly acid to moderately alkaline. It is 
slowly permeable. 
Alo soils are used for range, dryland barley, dryland 
pasture, irrigated citrus, and urban development. 
Typical profile of Alo clay, 9 to 15 percent slopes, in 
Orange County, University of California Irvine prop- 
erty, about 2,000 feet east-southeast of the intersection 
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of McArthur Boulevard and Bonta Canyon Drive, $14- 
El, sec. 90 (by private survey), T. 6 S., R. 9 W., 
SBBE&M. 

A1l1—0 to 2 inches; dark grayish brown (10YR 
4/2) clay, very dark grayish brown 
(10YR 3/2) moist; strong coarse granu- 
lar structure; hard, firm, very sticky and 
very plastic; common very fine roots; 
common very fine and fine tubular pores; 
slightly acid; abrupt smooth boundary. 

A12—2 to 15 inches; dark grayish brown (10YR 

4/2) clay, very dark grayish brown 
(10YR 3/2) moist; strong very coarse 
prismatic structure; extremely hard, 
firm, very sticky and very plastic; com- 
mon very fine roots; few very fine tubu- 
lar pores; neutral; clear smooth bound- 
ary. 

15 to 25 inches; dark grayish brown 
(10OYR 4/2) clay, very dark grayish 
brown (10YR 8/2) moist; moderate 
coarse prismatic structure; very hard, 
firm, very sticky and very plastic; few 
very fine roots; few very fine tubular 
pores; common small few medium inter- 
secting slickensides; cracks 1 inch wide 
to 25 inches from surface; strongly ef- 
fervescent; medium sized rounded soft 
masses of lime; moderately alkaline; 
clear wavy boundary. 

Cr1—25 to 41 inches; light yellowish brown (2.5Y 
6/4) weathered shale, light olive brown 
(2.5Y 5/4) moist; massive; very hard; 
very few fine roots along fractures; lime 
occurs on fractures; strongly efferves- 
cent; shale is slightly acid; clear wavy 
boundary. 

Cr2—-41 to 59 inches; mixed yellow (2.5Y 7/6), 
light yellowish brown (2.5Y 6/4), and 
light gray (10OYR 7/2) weathered inter- 
bedded shale and sandstone; olive yellow 
(2.5Y 6/6), light olive brown (2.5Y 5/4), 
and light brownish gray (10YR 6/2) 
moist; few lime coatings on shale frac- 
tures: slightly acid. 

Depth to weathered sandstone or shale, or both, is 
24 to 40 inches. 

The A horizon ranges from very dark grayish brown 
to brown in 10YR hue. Texture is heavy clay loam or 
clay. Structure ranges from granular in the upper few 
inches to prismatic or angular blocky. Reaction ranges 
from slightly acid to moderately alkaline. Thickness 
ranges from 14 to 25 inches. 

Color and texture of the Aca horizon are about the 
same as in the A horizon. Structure is prismatic or 
angular blocky. Dry consistence is very hard or ex- 
tremely hard. Carbonate content ranges from strongly 
effervescent to violently effervescent. Lime ranges from 
few to many medium to large soft masses. Thickness 
ranges from 10 to 15 inches. 

The Cr horizon can be easily cut with hand tools. 

Cracks more than 14 inch wide occur to a depth of 
20 inches or more during the dry season. 

100—Alo clay, 9 te 15 percent slopes. This strongly 
sloping soil generally occurs on ridges and toe slopes 


Alsca 


in the foothills. It has the profile described as typical 
of the series. 

About 5 percent of this mapping unit is included 
areas of Bosanko clay, 9 to 15 percent slopes; 5 percent 
Anaheim clay loam; and 3 percent Balcom clay loam. 

Tf the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 3.5 to 
7.0 inches. The effective rooting depth is 25 to 40 
inches. 

Present land use is citrus, dryland barley, pasture, 
range, and urban development. Capability unit Hle-5 
(19) ; Clayey range site; Storie index 33. 

101—Alo clay, 15 to 30 percent slopes. This moder- 
ately steep soil generally occurs on broad ridgetops in 
the foothills. The profile is similar to the one described 
as typical of the series, but it is slightly shallower. 

About 5 percent of this mapping unit is included 
areas of Bosanko clay, 15 to 80 percent slopes; 5 per- 
cent Anaheim clay loam, 15 to 30 percent slopes; 3 per- 
cent Baleom clay loam, 15 to 30 percent slopes; and 2 
percent gravelly soils on some ridgetops. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 3.5 to 6.0 
inches. The effective rooting depth is 24 to 36 inches. 

Present land use is dryland barley, pasture, range, 
and urban development. Capability unit 1Ve-5 (19); 
Clayey range site; Storie index 23. 

102—Alo clay, 30 to 50 percent slopes. This steep 
soil generally occurs on side slopes in the foothills. The 
profile is similar to the one described as typical of the 
series, but it is somewhat shallower. 

About 5 percent of this mapping unit is included 
areas of Anaheim clay loam, 30 to 50 percent slopes; 
5 percent Calleguas clay loam, 50 to 75 percent slopes, 
eroded; 2 percent Balcom clay loam, 30 to 50 percent 
slopes; and 2 percent Bosanko clay, 30 to 50 percent 
slopes. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 3.5 to 5.5 
inches. The effective rooting depth is 24 to 32 inches. 

Present land use is range and watershed. Capability 
unit VIe-1 (19); Clayey range site; Storie index 12. 


Alo Variant 


The Alo variant consists of well drained soils on up- 
lands. These soils formed in material weathered from 
calcareous sandstone and shale. Slopes are 9 to 50 per- 
cent. Elevation ranges from 200 to 700 feet. The veg- 
etation is annual grasses, mustard, and other forbs. 
Precipitation is 12 to 16 inches, mean annual air tem- 
perature is 59 to 62° F., and the frost-free season is 
280 to 350 days. 

In a typical profile the upper 26 inches is reddish 
brown light clay. The next 14 inches is reddish brown 
calcareous light clay with 10 to 20 percent lime threads 
and soft lime masses. The underlying material is frac- 
tured weathered soft sandstone and shale to a depth of 
66 inches or more; the upper 8 inches is coated with 
lime threads and soft lime masses. 

The soil is slightly acid in the upper part, moderately 
alkaline in the next layer and in the upper part of the 
weathered bedrock, and neutral and noncalcareous in 
the ingen tne sandstone and shale. It is slowly per- 
meable. 


ORANGE COUNTY, CALIFORNIA 9 


The Alo variant is used for citrus, dryland barley, 
range, dryland pasture, and urban development. 
Typical profile of Alo variant clay, 9 to 15 percent 
slopes, in NW!I4SE14 sec. 29, T.68., R. 7W. SBB&M; 
about 150 feet south of the Veeh Ranch lemon orchard, 
350 feet elevation, on a south-facing slope: 
Ali-—-0 to 2 inches; reddish brown (5YR 4/3) 
light clay, dark reddish brown (5YR 
8/3) moist; strong medium subangular 
blocky structure; hard, firm, very sticky 
and plastic; common very fine roots; 
common very fine tubular pores; slightly 
acid; abrupt smooth boundary. 

A12—2 to 6 inches; reddish brown (5YR 4/3) 

light clay, dark reddish brown (5YR 
8/3) moist; strong medium angular 
blocky structure; very hard, very firm, 
very sticky and very plastic; many very 
fine roots; many very fine tubular pores; 
common slickensides; slightly acid; 
clear wavy boundary. 

A13—6 to 18 inches; reddish brown (5YR 4/3) 

light clay, dark reddish brown (5YR 
8/3) moist; strong medium and coarse 
angular blocky structure; very hard, very 
firm, very sticky and very plastic; few 
very fine and fine roots; few very fine and 
fine tubular pores; common intersecting 
slickensides; slightly acid; clear wavy 
boundary. 

Al4—18 to 26 inches; reddish brown (5YR 4/3) 
light clay, dark reddish brown (5YR 
3/3) moist; strong coarse angular blocky 
structure; very hard, very firm, very 
sticky and very plastic; common very 
fine roots; common very fine tubular 
pores; common intersecting slickensides ; 
neutral; clear wavy boundary. 

26 to 84 inches; reddish brown (5YR 4/3) 
light clay, dark reddish brown (5YR 
3/4) moist; strong medium and coarse 
angular blocky structure; very hard, 
very firm, very sticky and very plastic; 
few very fine roots; few very fine tubular 
pores; few slickensides; violently effer- 
vescent; 10 percent very fine lime 
threads; moderately alkaline; clear wavy 
boundary. 
Al6ca--34 to 40 inches; reddish brown (SYR 4/3) 
light elay, dark veddish brown (5YR 
3/4) moist; strong medium and coarse 
angular blocky structure; very hard, 
very firm, very sticky and very plastic; 
common very fine roots; common very 
fine tubular pores; few slickensides; vio- 
lently effervescent; 20 percent very fine 
lime threads and medium irregularly 
shaped soft lime masses; moderately al- 
kaline; abrupt smooth boundary. 
Cri-—-40 to 48 inches; fractured weathered sand- 
stone; few very fine roots on fractures; 
many very fine and fine interstitial 
pores; violently effervescent; lime 
threads and soft masses mostly on 50 
percent of the fractures; few pockets of 


Aldea. 


A horizon material; moderately alkaline; 
gradual wavy boundary. 
Cr2—48 to 54 inches; fractured weathered sand- 
stone; neutral; abrupt wavy boundary. 
Cr8—54 to 66 inches; weathered soft interbedded 
sandstone and shale. 

The A horizon ranges from dark reddish gray to 
reddish brown or brown in 5YR and 7.5YR hue. Tex- 
ture is heavy clay loam or clay. Structure ranges from 
granular or subangular blocky in the upper few inches 
to angular blocky or prismatic, or both, in the lower 
parts. Dry consistence ranges from hard to extremely 
hard. Reaction ranges from slightly acid to moderately 
alkaline. 

The lower Aca or ACea horizon is moderately alka- 
line, is caleareous, and contains segregated lime. 
Thickness ranges from 24 to 40 inches. 

The Cr horizon is weathered sandstone and shale. 
It is moderately alkaline. It commonly has segregated 
lime in the upper few inches, but is neutral and lacks 
lime in lower parts. 

When dry, the soil has cracks more than 14 inch 
wide to a depth of more than 25 inches. 

103—-Alo variant clay, 9 to 15 percent slopes. This 
strongly sloping soil generally occurs on the gentler 
side slopes in the foothills. It has the profile described 
as typical of the series. 

About 8 percent of this mapping unit is included 
areas of Yorba gravelly sandy loam, 9 to 15 percent 
slopes; 3 percent Myford sandy loam, 9 to 15 percent 
slopes; 5 percent Bosanko clay, 9 to 15 percent slopes ; 
and 10 percent soils that are calcareous throughout 
but are otherwise similar to this Alo variant clay. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 3.0 to 
7.0 inches. The effective rooting depth is 26 to 40 
inches. 

Present land use is citrus, pasture, range, and urban 
development. Capability unit JIiTe-5 (19); Clayey 
range site; Storie index 36. 

104—Alo variant clay, 15 to 30 percent slopes. This 
moderately steep soil generally occurs on broad ridge- 
tops in the foothills. The profile is similar to the one 
described as typical of the series, but it is slightly 
shallower. 

About 8 percent of this mapping unit is included 
areas of Myford sandy loam; 2 percent Anaheim clay 
loam, 15 to 30 percent slopes; 5 percent Bosanko clay, 
15 to 30 percent slopes; and 20 percent soils that are 
calcareous throughout but are otherwise similar to 
this Alo variant clay. 

If the soil is bare, runoff is rapid and the erosion 
hazard high. Available water capacity is 4.0 to 6.0 
inches. The effective rooting depth is 26 to 86 inches. 

Present land use is citrus, pasture, range, and urban 
development. Capability unit IVe-5 (19); Clayey 
range site; Storie index 25. 

105—-Alo variant clay, 30 to 50 percent slopes. This 
steep soil generally occurs as irregularly shaped areas 
20 to 100 acres in size. The profile is similar to the one 
described as typical of the series, but it is slightly 
shallower. 

About 5 percent of this mapping unit is included 
areas of Bosanko clay, 30 te 50 percent slopes; 5 per- 
cent Calleguas clay loam, 50 to 75 percent slopes; and 
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20 percent soils that are calcareous throughout but 
are otherwise similar to this Alo variant clay. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 3.0 to 5.0 
inches. The effective rooting depth is 24 to 32 inches. 

Present land use is range and watershed. Capability 
unit VIe-1 (19); Clayey range site; Storie index 18. 


Anaheim Series 


The Anaheim series consists of well drained soils on 
foothills. These soils formed in material weathered 
from soft sandstone or shale. Slopes are 15 to 75 per- 
cent. Elevation ranges from 100 to 2,500 feet. The 
vegetation is sage, flattop buckwheat, sumac, other 
brush, mustard, and live oak and an undercover of an- 
nual grasses in some areas. Precipitation is 12 to 20 
inches, and the mean annual air temperature is about 
62°F. The frost-free season is 300 to 350 days. 

Typically, the surface layer is grayish brown clay 
loam 26 inches thick. The underlying material is 
weathered fractured sandstone or shale. The soil is 
slightly acid and mildly alkaline. 

Anaheim soils are used for dryland pasture, range, 
field crops, and watershed. 

Typical profile of Anaheim clay loam, 15 to 30 per- 
cent slopes, on the north side of a truck trail, about 
300 feet east of a power pole and 3,000 feet north of 
Blue Mud Canyon, Chino Hills, Rancho Santa Ana, 
Orange County, NE14NW\, sec. 20 (projected), T. 
3S., BR. 1 W., SBB&M. 

A1l1—0 to 9 inches; grayish brown (10YR 5/2) 
clay loam, very dark grayish brown 
(10YR 3/2) moist; moderate medium 
subangular blocky structure; hard, fri- 
able, sticky and plastic; common very 
fine roots; many very fine tubular pores; 
slightly acid; clear smooth boundary. 

A12—9 to 17 inches; grayish brown (10YR 5/2) 
clay loam, very dark grayish brown 
(10YR 3/2) moist; moderate medium 
subangular blocky structure; hard, fri- 
able, sticky and plastic; common very 
fine roots; many very fine tubular pores; 
neutral; clear wavy boundary. 

A13—17 to 26 inches; grayish brown (10YR 5/2) 
clay loam, dark brown (10YR_ 3/3) 
moist; weak medium subangular blocky 
structure; hard, friable, sticky and plas- 
tic; common very fine roots; many very 
fine and fine tubular pores; mildly alka- 
line; abrupt wavy boundary. 

Cr—26 to 54 inches; weathered fractured fine 
grained sandstone and shale coated with 
lime on the upper 6 inches of fractures. 

The color of the A horizon ranges from brown to 
dark grayish brown in 10YR or 2.5Y hue. Texture is 
loam or clay loam. Thickness ranges from 20 to 36 
inches. In places vertical cracks up to 14 inch wide 
occur to a depth of 20 inches or more, but slicken- 
sides are absent. 

The color of the Cr horizon ranges from light yel- 
lowish brown, light olive brown, very pale brown, light 
brownish gray to pale yellow in 10YR to 2.5Y hue. 
Depth to bedrock is 20 to 36 inches. 


Reaction is neutral to moderately alkaline. The soil 
is calcareous in some parts. 

106—Anaheim loam, 15 to 30 percent slopes. This 
moderately steep soil has a profile similar to the one 
described as typical of the series, but the texture is 
loam throughout. 

About 7 percent of this mapping unit is included 
areas of Anaheim clay loam, 15 to 30 percent slopes; 
5 percent Nacimiento clay loam, 15 to 30 percent 
slopes; 3 percent Cieneba sandy loam, 15 to 30 percent 
slopes and 10 percent less sloping or steeper Anaheim 
soils. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Permeability is moderate. Available 
water capacity is 3.5 to 6.0 inches. The effective root- 
ing depth is 24 to 36 inches. 

Present land use is dryland pasture, range, and 
watershed. Capability unit I1Ve-1 (19); Loamy range 
site; Storie index 39. 

107—Anaheim loam, 30 to 50 percent slopes. This 
steep soil commonly occurs on or near the top of broad 
rounded ridgetops. It has a profile similar to the one 
eee as typical of the series, but the texture is 
oam. 

About 7 percent of this mapping unit is included 
areas of Anaheim clay loam, 30 to 50 percent slopes; 4 
percent Nacimiento clay loam, 30 to 50 percent slopes; 
4 percent Cieneba sandy loam, 30 to 75 percent slopes; 
10 percent less sloping or steeper Anaheim soils. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Permeability is moderate. Available 
water capacity is 3.5 to 6.0 inches. The effective rooting 
depth is 24 to 36 inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit VIe-1 (19); Loamy range 
site; Storie index 21. 

108—Anaheim clay loam, 15 to 30 percent slopes. 
This moderately steep soil generally occurs on broad 
ridgetops and north-facing side slopes. It has the pro- 
file described as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Alo clay; 5 percent Anaheim loam; 5 percent 
Nacimiento clay loam; 2 percent Cieneba sandy loam; 
and 8 percent Balcom clay loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Permeability is moderately slow. 
Available water capacity is 4.0 to 7.0 inches. The ef- 
fective rooting depth is 24 to 40 inches. 

Present land use is pasture and range. Capability 
unit IVe-1 (19) ; Clavey range site; Storie index 33. 

109—Anaheim clay loam, 30 to 50 percent slopes. 
This steep soil generally has north-facing slopes. 

About 5 percent of this mapping unit is included 
areas of Alo clay; 5 percent Anaheim loam; 5 per- 
cent Nacimiento clay loam; 2 percent Cieneba sandy 
loam; and 38 percent Calleguas clay loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Permeability is moderately slow. 
Available water capacity is 4.0 to 7.0 inches. The ef- 
fective rooting depth is 24 to 36 inches. 

Present land use is range and watershed. Capability 
unit VIe—1 (19) ; Clayey range site; Storie index 18. 

110—Anaheim clay loam, 50 to 75 percent slopes. 
This very steep soil generally has north-facing slopes. 
It has a profile similar to the one described as typical 
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of the series, but it is 4 to 6 inches shallower over 
bedrock. 

About 8 percent of this mapping unit is included 
areas of Cieneba sandy loam and 5 percent Calleguas 
clay loam. 

If the soil is bare, runoff is very rapid and the ero- 
sion hazard is very high. Permeability is moderately 
slow. Available water capacity is 3.5 to 5.5 inches. The 
effective rooting depth is 20 to 30 inches. 

Present land use is range and watershed. Capability 
unit Vile-1 (19); Clayey range site; Storie index 8. 


Baleom Series 


The Baleom series consists of well drained soils on 
uplands. These soils formed in material weathered 
from soft fine grained sandstone, calcareous soft shale, 
and marl. Slopes are 9 to 50 percent. Elevation ranges 
from 200 to 2,500 feet. The vegetation is annual 
grasses and forbs, mostly mustard, and some brush on 
the more eroded slopes. Precipitation is 14 to 20 
inches, mean annual air temperature is 59 to 62° F., 
and the frost-free season is 300 to 350 days. 

In a typical profile the upper 80 inches is grayish 
brown light clay loam. The underlying material is 
weathered fine grained sandstone and some calcareous 
shale coated with lime. It easily crushes to light gray, 
caleareous fine sandy loam in the upper 12 inches. 
Below this to a depth of 58 inches and more it is pale 
olive fractured soft bedrock. 

The soil is moderately alkaline and calcareous 
throughout. It is moderately slowly permeable. 

Baleom soils are used for dryland barley, dryland 
pasture, range, and urban development. 

Typical profile of Balcom clay loam, 380 to 50 percent 
slopes, about 1,200 feet east of Oso Creek, Rancho 
Mission Viejo; SWIAZNW4A, sec. 80, T.65., R. 7 W., 
SBB&M. 

Al1—0O to 3 inches; grayish brown (10YR 5/2) 
light clay loam, dark grayish brown 
(LOYR 4/2) moist; weak medium granu- 
lar structure; slightly hard, friable, 
slightly sticky and slightly plastic; com- 
mon very fine roots; common very fine 
tubular pores; violently effervescent; 
disseminated lime; moderately alkaline; 
clear smooth boundary. 

A1l2—-3 to 19 inches; grayish brown (10YR 5/2) 
light clay loam, dark grayish brown 
(10YR 4/2) moist; massive; slightly 
hard, friable, slightly sticky and slightly 
plastic; common very fine roots; common 
very fine tubular pores; violently effer- 
vescent; disseminated lime; moderately 
alkaline; clear wavy boundary. 

Ai8ca—19 to 30 inches; grayish brown (1OYR 
5/2) light clay loam, dark grayish brown 
(140YR 4/2) moist; massive; slightly 
hard, friable, slightly sticky and slightly 
plastic; common very fine roots; vio- 
lently effervescent; disseminated lime 
and lime coatings on some cobbles; mod- 
erately alkaline; abrupt wavy boundary. 

Cri—30 to 42 inches; light gray (LOYR 7/1) 
weathered sandstone crushing to fine 


sandy loam, light brownish gray (1LOYR 
6/2) moist; massive; hard, firm, slightly 
sticky and nonplastic; violently efferves- 
cent; some white slightly hard fine 
grained limestone; moderately alkaline; 
clear wavy boundary. 

Cr2—42 to 53 inches; pale olive (BY 6/8) frac- 
tured fine grained sandstone and calear- 
eous shale; many lime coatings on rock 
fractures. 

The A horizon ranges from light gray to light brown- 
ish gray, grayish brown, or pale brown in 2.5Y or 
10YR hue. Texture is loam or clay loam. Small frag- 
ments of marl-like materials occur throughout the pro- 
file; the content is less than 15 percent. Structure 
ranges from granular to weak subangular blocky or 
the soil is massive. Dry consistence ranges from soft 
to slightly hard. The soil ranges from slightly calear- 
eous to violently calcareous. Thickness ranges from 24 
to 36 inches. 

The C horizon ranges from white to light gray and 
gray to pale olive in 2.5Y, 5Y, or 1OYR hue. Generally 
some of these colors are mixed. The bedrock is weath- 
ered lime coated sandstone, caleareous shale, or marl. 

111—Baleom clay loam, 9 to 15 percent slopes. This 
strongly sloping soil generally occurs on hill ridgetops 
and some concave side slopes. The profile is similar to 
the one described as typical of the series, but it is 2 to 6 
inches thicker. 

About 5 percent of this mapping unit is included 
areas of Bosanko clay, 9 to 15 percent slopes; 4 percent 
Calleguas clay leam; 4 percent San Andreas sandy 
loam; and some soils, similar to this Balcom soil, that 
have a dark gray surface laver. 

If the soil is bare, runoff is medium and the erosion 
hazard is high. Available water capacity is 4 to 6 
inches. The effective rooting depth is 26 to 36 inches. 

Present land use is urban development, dryland bar- 
ley, and dryland pasture. Capability unit 11le-1 (19); 
Clavey range site; Storie index 48. 

112—-Baleom clay loam, 15 to 30 percent slopes. 
This moderately steep soil generally occurs on hill 
vidgetops. The profile is similar to the one described as 
typical of the series, but it is 2 to 6 inches thicker. 

About 5 percent of this mapping unit is included 
areas of Bosanko clay, 15 to 30 percent slopes; 4 per- 
cent Calleguas clay loam; 4 percent Cieneba sandy 
loam, 15 to 30 percent slopes; and some soils, similar 
to the Balcom soil, that have a dark gray surface 
layer. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 4 to 6 
inches. The effective rooting depth is 26 to 36 inches. 

Present land use is urban development, dryland bar- 
ley, and dry pasture. Capability unit TVe-1 (19); 
Clayey range site; Storie index 37. 

113——Baleom clay loam, 30 to 50 percent slopes. 
This steep soil generally occurs as irregular and oblong 
areas of 40 to 100 acres. It has the profile described as 
typical of the series. 

About 5 percent of this mapping unit is included 
areas of Bosanko clay, 30 to 50 percent slopes; 4 per- 
cent Calleguas clay loam; 3 percent Cieneba sandy 
loam, 30 to 75 percent slopes; and some soils, similar 
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to the Balcom soil, that have a dark gray surface 
layer. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 3.5 to 5.0 
inches. The effective rooting depth is 24 to 30 inches. 

Present land use is range and watershed. Capability 
unit VIe-1 (19); Clayey range site; Storie index 18. 

114—Balcom-Rock outcrop complex, 15 to 50 per- 
cent slopes. This moderately steep to steep mapping 
unit occurs as somewhat oblong areas of 5 to 100 acres. 
The Balcom soil has a profile similar to the one de- 
scribed as typical of the series, but the soil depth is 
about 4 inches less. Rock outcrop occupies 10 to 20 per- 
cent of the surface area. 

About 5 percent of this mapping unit is included 
areas of Cieneba sandy loam and 10 percent Calleguas 
clay loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 3.5 to 5.0 
inches. The effective rooting depth is 24 to 30 inches. 

Present land use is range and watershed. Capability 
unit VIs—1 (19); Clayey range site; Storie index 18. 


Beaches 


115—-Beaches consists of sandy, gravelly, or cobbly 
coastal shores that are washed and rewashed by tidal 
and wave action. These areas may be partly covered 
with water during high tides or stormy periods. They 
support little or no vegetation and have no agricultural 
value. Some are excellent recreational areas. 

Runoff is very slow, and the erosion hazard is high. 

Present land use is recreation and urban develop- 
ment. Capability unit VIIIw-1 (19); range site not 
assigned; Storie index less than 10 (nonagricultural). 


Blasingame Series 


The Blasingame series consists of well drained soils 
in the mountains. These soils formed in material 
weathered from metamorphic or granitic rocks. Slopes 
are 9 to 65 percent. Elevation ranges from 1,000 to 
3,500 feet. The vegetation is chiefly brush; some areas 
have scattered oaks and annual grasses. Precipitation 
is 18 to 25 inches, and the mean annual air tempera- 
ae is 58 to 61° F. The frost-free season is 225 to 300 

ays. 

In a typical profile the surface layer is brown loam 6 
inches thick. The subsoil is yellowish red clay loam 
about 20 inches thick. The substratum to a depth of 50 
inches is reddish yellow weathered andesite bedrock. 
It grades to unweathered rock within several feet. 

The soil is slightly acid in the surface layer and me- 
dium acid in the subsoil, It is moderately slowly per- 
meable. 

Blasingame soils are used for range, watershed, and 
wildlife. 

Typical profile of Blasingame loam, 9 to 30 percent 
slopes, in Orange County, along Santiago Truck Trail 
about 14 mile east of Morrow Trail, NW14SW1,, sec. 
35, T.58., R. 7 W. 

Al1i—0 to 1 inch; brown (7.5YR 4/4) loam, dark 
brown (7. 5YR 3/2) moist; moderate 
fine granular structure; slightly hard, 
friable, slightly sticky and slightly plas- 


tic; common very fine, fine, and medium 
roots; common very fine, fine, and few 
medium and coarse tubular pores; 
slightly acid; abrupt smooth boundary. 

A12—1 to 6 inches; brown (7.5YR 4/4) loam, 
dark brown (7.5YR 3/2) moist; weak 
medium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; common very fine, fine, 
medium and coarse roots; common very 
fine and medium tubular pores; slightly 
acid; clear wavy boundary. 

B1l—6 to 8 inches; reddish brown (5YR 5/4) 
loam, dark reddish brown (5YR 38/4) 
moist; weak medium subangular blocky 
structure; hard, firm, sticky and plastic; 
few very fine, fine, medium and common 
coarse roots; common very fine, fine, and 
medium tubular pores; common thin 
clay films as bridges and lining pores; 
slightly acid; abrupt wavy boundary. 

B21t—8 to 17 inches; yellowish red (5YR 5/6) 
clay loam, yellowish red (5YR 4/8) 
moist; strong medium and coarse angu- 
lar blocky structure; very hard, firm, 
very sticky and very plastic; few very 
fine, fine, medium and coarse roots; few 
very fine and fine tubular pores; many 
moderately thick clay films on peds; me- 
dium acid; gradual wavy boundary. 

B22t—17 to 26 inches; yellowish red (BYR 5/6) 
clay loam, yellowish red (5YR 4/8) 
moist; moderate medium and coarse an- 
gular and subangular blocky structure; 
very hard, firm, sticky and plastic; few 
very fine, fine, medium, and coarse roots; 
few very fine and fine tubular pores; 
many moderately thick clay films on 
peds; medium acid; abrupt wavy bound- 
ary 

Cr—26 to 50 inches; yellow, reddish yellow, red, 
and black weathered metamorphic rock; 
crushes easily; few clay film coatings on 
upper fractures. 

The A horizon ranges from reddish brown to brown 
and yellowish brown in 10YR, 7.5YR, and 5YR hue. 
Texture is sandy loam or loam, with or without stones. 
Structure ranges from granular to subangular blocky. 
In places the soil is massive. Dry consistence ranges 
from slightly hard to hard. Reaction ranges from neu- 
tral to slightly acid. Thickness ranges from 3 to 11 
inches. 

The Bl horizon is 0 to 4 inches thick. The B2t 
horizon ranges from reddish brown to brown and yel- 
lowish red in 7.5YR and 5YR hue. Texture is sandy 
clay loam or clay loam with or without stones. Struc- 
ture ranges from fine to coarse. Dry consistence ranges 
from hard to very hard. Thickness ranges from 17 to 21 
inches. 

The Cr horizon is weathered andesite, weathered 
metamorphic rock, or decomposed granitic rock. 

116—Blasingame loam, 9 to 30 percent slopes. This 
strongly sloping to moderately steep soil generally oc- 
curs on the gentler, somewhat rolling lower mountain 
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ridgetops. It has the profile described as typical of the 
series. 

About 10 percent of this mapping unit is included 
areas of Blasingame stony loam, 9 to 30 percent slopes ; 
5 percent Las Posas gravelly loam, 15 to 50 percent 
slopes; 5 percent Vista coarse sandy loam; and 5 per- 
cent Ramona fine sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate to high. Available water capacity 
is 3.5 to 6.5 inches. The effective rooting depth is 24 to 
36 inches. 

Present land use is range, watershed, and wildlife. 
Capability unit [Ve-1 (19); Loamy range site; Storie 
index 39. 

117—Blasingame stony loam, 9 to 30 percent slopes. 
This strongly sloping to moderately steep soil generally 
occurs on the gentler, lower mountain ridgetops. The 
profile is similar to the one described as typical of the 
series, but it is stony throughout. 

About 5 percent of this mapping unit is included 
areas of Blasingame loam, 9 to 30 percent slopes; 5 per- 
cent Las Posas gravelly loam, 15 to 50 percent slopes; 
and 5 percent Friant fine sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate to high. Available water capacity 
is 3.0 to 5.0 inches. The effective rooting depth is 24 to 
32 inches. 

Present land use is range, watershed, and wildlife. 
Capability unit VIs—1 (19) ; Loamy range site; Storie 
index 27. 

118—Blasingame stony loam, 30 to 65 percent slopes. 
This steep to very steep soil generally occurs on lower 
mountainsides. The profile is similar to the one de- 
scribed as typical of the series, but it is stony through- 
out and is slightly shallower. 

About 5 percent of this mapping unit is included 
areas of Exchequer-Rock outcrop complex and 5 per- 
cent Friant fine sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate to high. Available water capacity 
is 2.5 to 4.5 inches. The effective rooting depth is 20 to 
382 inches. 

Present land use is range, watershed, and wildlife. 
Capability unit VIIs—1 (19) ; Loamy range site; Storie 
index 11. 

119—Blasingame-Rock outcrop complex, 9 to 30 per- 
cent slopes. This rolling complex occurs on lower moun- 
tain ridgetops. The Blasingame soil has a profile simi- 
lar to the one described as typical of the series, but it 
is slightly shallower. About 20 to 35 percent of the 
eerie is large granitic boulders or Rock outcrop, or 

oth. 

About 10 percent of this complex is included areas 
of Vista-Rock outcrop complex; 5 percent Cieneba- 
Rock outcrop, 9 to 30 percent slopes; and 10 percent 
less sloping or steeper Blasingame-Rock outcrop. 

If the soil is bare, runoff is medium to rapid and the 
erosion hazard is high. Available water capacity is 3.0 
to 5.0 inches. The effective rooting depth is 24 to 32 
inches. 

Present land use is range and watershed. Capability 
unit for VIs—1 (19); Loamy-Rock outcrop complex 
range site; Storie index 20. 

120—Blasingame-Vista complex, 9 to 15 percent 
slopes. This strongly sloping mapping unit is about 50 


percent Blasingame loam, 9 to 15 percent slopes, and 
40 percent Vista coarse sandy loam, 9 to 15 percent 
slopes. The Blasingame loam is on north- and east- 
facing slopes and in swales. Vista coarse sandy loam is 
on ridgetops and south- and west-facing slopes. 

About 6 percent of this complex is included areas of 
Cieneba sandy loam, 4 percent Las Posas gravelly 
loam, and 5 percent less sloping or steeper soils. 

Both soils have the profiles described as typical of 
the respective series. The Blasingame soil has an effec- 
tive rooting depth of 24 to 36 inches and an available 
water capacity of 3.5 to 6.5 inches. The Vista soil has 
an effective rooting depth of 30 to 40 inches and an 
available water capacity of 3.0 to 5.0 inches. Runoff is 
medium on both soils, and the erosion hazard is mod- 
erate to high. 

This unit is used for range and watershed, Capa- 
bility unit [Ve-1 (19) ; Loamy range site; Storie index 
51 (according to the proportion of dominant soils). 

121—Blasingame-Vista complex, 15 to 30 percent 
slopes. This moderately steep mapping unit is about 50 
percent Blasingame loam and 40 percent Vista coarse 
sandy loam. The Blasingame loam is on north- and 
east-facing side slopes and in swales. The Vista coarse 
sandy loam is on ridgetops and south- and west-facing 
side slopes. 

About 5 percent of this mapping unit is included 
areas of Cieneba sandy loam, about 5 percent Las 
Posas gravelly loam, and 10 percent less sloping or 
steeper soils. 

Both soils have the profiles described as typical of 
the respective series. The Blasingame soil has an effec- 
tive rooting depth of 24 to 32 inches and an available 
water capacity of 3.5 to 6.0 inches. The Vista soil has 
an effective rooting depth of 24 to 40 inches and an 
available water capacity of 2.5 to 5.0 inches. On both 
soils, runoff is medium and the erosion hazard is mod- 
erate to high. 

Present land use is range and watershed. Capability 
unit VIle-1 (19); Loamy range site; Storie index 36 
(according to the proportion of dominant soils). 


Bolsa Series 


The Bolsa series consists of somewhat poorly 
drained soils on alluvial fans. These soils formed in 
mixed alluvium. Slopes are 0 to 2 percent. Elevation 
ranges from 5 to 300 feet. The vegetation is annual 
grasses and forbs. Precipitation is 12 to 15 inches, and 
the mean annual air temperature is about 62° F. The 
frost-free season is 300 to 350 days. 

Typically, the surface layer is light brownish gray 
silt loam 12 inches thick. The upper 17 inches of under- 
lying material is light brownish gray silt loam with 
some very faint mottles. It is light brownish gray 
silty clay loam with common reddish yellow mottles to 
a depth of 65 inches or more. 

The soil is moderately alkaline throughout and cal- 
careous to a depth of 49 inches. It is moderately slowly 
permeable. 

Bolsa soils are used for row crops, field crops, and 
urban development. 

Typical profile of Bolsa silt loam, in Huntington 
Beach, SEIZSE'% sec. 12, T. 6 S., R. 7 W. Orange 
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County, northwest corner of Magnolia and Atlanta 
Avenues: 

Api—0O to 6 inches; light brownish gray (10YR 
6/2) silt loam, dark grayish brown 
(10YR 4/2) moist; weak medium sub- 
angular blocky structure; hard, firm, 
slightly sticky and slightly plastic; few 
very fine roots; common very fine tubular 
pores; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Ap2—6 to 12 inches; light brownish gray (10YR 
6/2) silt loam, dark grayish brown 
(10YR 4/2) moist; weak medium sub- 
angular blocky structure; hard, firm, 
slightly sticky and slightly plastic; few 
fine and common medium roots; common 
very fine tubular pores; strongly effer- 
vescent; moderately alkaline; clear 
smooth boundary. 

C1—12 to 18 inches; light brownish gray (LOYR 
6/2) silt loam, dark grayish brown 
(LOYR 4/2) moist; few very faint mot- 
tles; weak medium subangular blocky 
structure; hard, firm, slightly sticky and 
slightly plastic; few fine and common 
medium roots; common very fine tubular 
pores; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

C2—18 to 29 inches; light brownish gray (L0YR 
6/2) silt loam, dark grayish brown 
(10YR 4/2) moist; weak medium sub- 
angular blocky structure; hard, firm, 
slightly sticky and slightly plastic; few 
fine and common medium roots; common 
very fine tubular pores; strongly effer- 
vescent; moderately alkaline; abrupt 
smooth boundary. 

C3—-29 to 39 inches; light brownish gray (1LOYR 
3/2) light silty clay loam, dark grayish 
brown (LOYR 4/2) moist; few fine prom- 
inent reddish yellow (7.5YR 6/6) mot- 
tles, strong brown (7.5YR 5/6) moist; 
weak fine and medium prismatic struc- 
ture; very hard, firm, sticky and plastic; 
few fine and common medium roots; 
common very fine tubular pores; salts in 
fine threads; strongly effervescent; mod- 
erately alkaline; clear smooth boundary. 

C4—-39 to 49 inches; light brownish gray (2.5Y 
6/2) silty clay loam, dark grayish brown 
(2.5¥ 4/2) moist; common fine promi- 
nent reddish yellow (7.5YR 6/6) mot- 
tles, strong brown (7.5YR 5/6) moist; 
weak fine and medium prismatic struc- 
ture; very hard, firm, sticky and plastic; 
few fine roots; common very fine and 
fine tubular pores; salts in fine threads: 
strongly effervescent; moderately alka- 
line; clear smooth boundary. 

C5---49 to 55 inches; light brownish gray (2.5Y 
6/2) and dark gray (2.5Y 4/0) heavy 
silty clay loam, high in organic matter; 
dark grayish brown (2.5Y 4/2) and 
dark gray (2.5Y 4/0) moist; common 
fine prominent reddish yellow (7.5Y 


6/6) mottles, strong brown (7.5Y 5/6) 
moist; weak coarse prismatic structure; 
very hard, very firm, very sticky and 
plastic; few fine and medium roots; 
many very fine and fine tubular pores; 
moderately alkaline; clear smooth 
boundary. 

C6—55 to 69 inches; light gray (2.5Y 7/2) silty 
clay loam, grayish brown (2.5Y 5/2) 
moist; many fine prominent brownish 
yellow (10YR 6/6) mottles, yellowish 
brown (10YR 5/6) moist; massive, with 
thin strata; hard, firm, sticky and plas- 
tic; common very fine pores; salts in fine 
threads; moderately alkaline. 

The A horizon ranges from light brownish gray to 
grayish brown in 10YR hue. Texture ranges from 
sandy loam, silt loam, and loam to silty clay loam. 
Thickness ranges from 10 to 20 inches. 

The C horizon ranges from light gray, light brown- 
ish gray, pale brown, and grayish brown to dark gray 
in 1OYR and 2.5Y hue. Texture, which is variable be- 
cause of stratification, ranges from loamy sand to 
heavy silty clay loam. 

The soils are calcareous to a depth of 40 inches or 
more. Natural drainage is somewhat poor. Many areas, 
however, are now drained and the water table is below 
60 inches. 

122—-Bolsa silt loam. This nearly level soil generally 
occurs on large alluvial fans. 

About 10 percent of this mapping unit is included 
areas of Chino silty clay loam; 10 percent Hueneme 
fine sandy loam; 2 percent Omni silt loam, drained; 3 
percent Tidal flats; and 10 percent soils that have a 
sandy loam overwash but are otherwise similar to this 
Bolsa soil. 

Runoff is very slow, and the erosion hazard is slight. 
A seasonal water table is at a depth of 36 to 72 inches. 
Available water capacity is 11.5 to 12.5 inches. The 
effective rooting depth is 60 inches or more. 

Present land use is row crops, field crops, and urban 
development. Capability unit Ilw-2 (19); range site 
not assigned; Storie index 76. 

123—Bolsa silt loam, drained. This nearly level soil 
generally occurs on large alluvial fans. It has the pro- 
file described as typical of the series. 

About 10 percent of this mapping unit is included 
areas of Chino silty clay; 10 percent Hueneme fine 
sandy loam; 2 percent Metz loamy sand; 2 percent 
San Emigdio fine sandy loam; 1 percent Omni silt 
loam, drained; and 2 percent soils that have a sandy 
eae overwash but are otherwise similar to this Bolsa 
soil. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. The effective rooting depth is 60 inches 
or more, The available water capacity is 11.5 to 12.5 
inches. 

Present land use is row crops, field crops, and urban 
development. Capability unit I (19) ; range site not as- 
signed; Storie index 85. 

124—Bolsa silty clay loam. This nearly level soil 
generally occurs on large alluvial fans. The profile is 
similar to the one described as typical of the series, but 
the texture is silty clay loam, 

About 5 percent of this mapping unit is included 
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areas of Omni clay and 5 percent Chino silty clay 
loam. 

Runoff is very slow, and the erosion hazard is none 
to slight. The water table is at a depth of 36 to 72 
inches. Available water capacity is 11.5 to 12.5 inches. 
The effective rooting depth is 60 inches or more. 

Present land use is row crops, field crops, and urban 
development. Capability unit Ilw-—2 (19); range site 
not assigned; Storie index 68. 

125—Bolsa silty clay loam, drained. This nearly 
level soil generally occurs on large alluvial fans. The 
profile is similar to the one described as typical of the 
series, but the texture is silty clay loam. 

About 10 percent of this mapping unit is included 
areas of Chino silty clay loam, 3 percent Hueneme fine 
sandy loam, and 3 percent Omni clay. 

Runoff is slow, and the erosion hazard is slight. 
Available water capacity is 11.5 to 12.5 inches. The 
effective rooting depth is 60 inches or more. 

Present land use is row crops, field crops, and urban 
development. Capability unit I (19); range site not 
assigned; Storie index 77. 


Bosanko Series 


The Bosanko series consists of well drained soils on 
foothills. These soils formed in material weathered 
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Figure 1.—Profile of Bosanko clay, 9 to 15 percent slopes. 


from calcareous shale, sandstone, or weakly consoli- 
dated sediments. Slopes are 9 to 50 percent. Elevation 
ranges from 200 to 2,500 feet. The vegetation is an- 
nual grasses, mustard, and other forbs. Precipitation 
is 12 to 20 inches, and the mean annual air tempera- 
ype is about 61° F. The frost-free season is 300 to 350 
ays. 

Typically, the surface layer is dark gray clay 25 
inches thick. The next layer is calcareous mixed dark 
gray clay and pale yellow weathered shale 12 inches 


thick. The bedrock is_pale yellow and light brownish 
gray weathered shale 

The soil is mildly alkalme m the upper 12 inches and 
moderately alkaline below. It is slowly permeable. 

Bosanko soils are used for dryland small grain, pas- 
ture, range, citrus, and urban development. 

Typical profile of Bosanko clay, 9 to 15 percent 
slopes, NW14SE1, sec. 20, T. 6 S., R. 7 W., SBB&M; 
east of Oso Creek and about 1,600 feet southwest of 
Triangulation Point 1128: 

Ap—0 to 2 inches; dark gray (10YR 4/1) clay, 
black (10YR 2/1) moist; strong fine and 
medium granular structure; very hard, 
firm, very sticky and very plastic; com- 
mon very fine roots; many fine and me- 
dium interstitial pores; mildly alkaline; 
abrupt smooth boundary. 

A12—2 to 12 inches; dark gray (LOYR 4/1) clay, 
black (10YR 2/1) moist; strong very 
coarse prismatic structure; extremely 
hard, firm, very sticky and very plastic; 
common very fine roots; common very 
fine tubular pores; mildly alkaline; 
gradual smooth boundary. 

A13—12 to 25 inches; dark gray (10YR 4/1) 
clay, black (10YR 2/1) moist; moderate 
very coarse prismatic structure; ex- 
tremely hard, firm, very sticky and very 
plastic; few very fine roots; many very 
fine tubular pores; common fine and me- 
dium intersecting slickensides; moder- 
ately alkaline; gradual wavy boundary. 

ACca—25 to 37 inches; dark gray (10YR 4/1) 
clay and pale "yellow (5Y 7/3) weath- 
ered shale, black (10YR 2/1) and olive 
(5Y 5/3) moist; moderate very coarse 
prismatic structure; very hard, firm, 
very sticky and very plastic; strongly 
effervescent; fine lime filaments and soft 
masses; moderately alkaline; clear 
smooth boundary. 

Cr1—87 to 47 inches; pale yellow (5Y 7/3) 
weathered shale, olive (5Y 5/3) moist; 
very few very fine roots on fractures: 
lime coatings along fractures; common 
vertical and horizontal deposits of gyp- 
sum 14, to 1 inch wide; moderately alka- 
line; gradual irregular boundary. 

Cr2—47 to 79 inches; light brownish gray (2.5Y 
6/2) weathered shale, grayish brown 
(2.5Y 5/2) moist; lime coatings along 
fractures; common vertical and horizon- 
tal deposits of gypsum 14, to 1 inch wide; 
moderately alkaline. 

The A horizon ranges from dark gray to gray in 
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10YR hue. Texture is clay, silty clay, or heavy clay 
loam. Structure ranges from granular in the upper 
few inches to prismatic or angular blocky. Dry con- 
sistence ranges from hard to extremely hard. Reaction 
is slightly acid to mildly alkaline in the All and A12 
horizons and mildly alkaline to moderately alkaline in 
the A18. The A horizon is usually noncalcareous 
throughout. Thickness ranges from 14 to 25 inches. 

The ACca horizon is generally two separate colors 
with shout equal proportions of A and Cr materials. 
Texture is about the same as in the A horizon. In 
places tne ACca contains segregated lime and is cal- 
careous. Thickness ranges from 8 to 13 inches. 

The Cr horizon is weathered shale or sandstone, or 
both, that can be easily cut with hand tools. Colors 
range from pale yellow, light brownish gray, and light 
gray to white in 5Y or 2.5Y hue. Lime coatings or 
some type of segregated lime generally occurs in the 
upper Cr horizon. Intersecting slickensides occur in 
the lower A horizon and in places in the ACca horizon. 

When dry, the soil has cracks more than 14 inch 
wide to a depth of 20 inches to 36 inches. 

126—Bosanko clay, 9 to 15 percent slopes. This 
strongly sloping soil generally occurs on broad hilltop 
ridges and on toe slopes. It has the profile described 
as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Baleom clay loam, 9 to 15 percent slopes; 4 
percent Alo clay, 9 to 15 percent slopes; and 10 percent 
soils that are similar to this Bosanko soil and are more 
than 40 inches deep. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 3.5 to 
6.5 inches. The effective rooting depth is 26 to 38 
inches. 

Present land use is citrus, dryland barley, pasture, 
range, and urban development. Capability unit Ille—5 
(19); Clayey range site; Storie index 28. 

127—Bosanko clay, 15 to 30 percent slopes. This 
moderately steep soil occurs on broad hilltop ridges. 
The profile is similar to the one described as typical of 
the series, but it is slightly shallower. 

About 7 percent of this mapping unit is included 
areas of Baleom clay loam, 15 to 30 percent slopes; 
and 5 percent Alo clay, 15 to 80 percent slopes. 

If the soil is bare, runoff is rapid and the erosion 
hazard is moderate. Available water capacity is 3.5 to 
6.0 inches. The effective rooting depth is 26 to 36 
inches. 

Present land use is dryland barley, pasture, range, 
and urban development. Capability unit [Ve-5 (19); 
Clayey range site; Storie index 21. 

128—Bosanko clay, 30 to 50 percent slopes. This 
steep soil generally occurs on north-facing hillsides. 
The profile is similar to the one described as typical of 
the series, but it is slightly shallower. 

About 7 percent of this mapping unit is included 
areas of Balcom clay loam, 380 to 50 percent slopes; and 
5 percent Alo clay, 30 to 50 percent slopes. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 3.0 to 5.5 
inches. The effective rooting depth is 22 to 32 inches. 

Present land use is range and watershed. Capability 
unit Vie-1 (19) ; Clayey range site; Storie index 11. 

129—Bosanko-Balcom complex, 15 to 30 percent 


slopes. This moderately steep mapping unit is about 45 
percent Bosanko clay and about 45 percent Balcom 
clay loam. The Bosanko clay is on north- and east- 
facing side slopes and in swales. The Balcom clay loam 
is on hill ridgetops and on south- and west-facing side 
slopes. 

About 8 percent of this unit is included areas of Alo 
clay, 15 to 30 percent slopes; 2 percent San Andreas 
sandy loam, 15 to 30 percent slopes; 5 percent Calle- 
guas clay loam; and 10 percent less sloping or steeper 
soils. 

Both soils have the profiles described as typical of 
the respective series. The Bosanko clay has an effective 
rooting depth of 26 to 36 inches and an available water 
capacity of 3.5 to 6.0 inches. The Balcom clay loam has 
an effective rooting depth of 26 to 36 inches and an 
available water capacity of 4.0 to 6.0 inches. Runoff is 
rapid, and the erosion hazard is moderate to high. 

Present land use is dryland barley, pasture, and 
range. Capability unit IVe-5 (19); Clayey range site; 
Storie index 29 (according to the proportion of domi- 
nant soils). 

130—Bosanko-Baleom complex, 30 to 50 percent 
slopes. This steep mapping unit is about 45 percent 
Bosanko clay and about 40 percent Balcom clay loam. 
The Bosanko clay is on north- and east-facing side 
slopes and in swales. The Balcom clay loam is on hill 
ridgetops and on south- and west-facing side slopes. 

About 5 percent of this complex is included areas of 
Alo clay, 30 to 50 percent slopes; 3 percent Cieneba 
sandy loam; 7 percent Callaguas clay loam; and 10 
percent less sloping or steeper soils. 

Both soils have the profiles described as typical of 
the respective series. The Bosanko clay has an effective 
rooting depth of 22 to 32 inches and an available water 
capacity of 3.5 to 5.0 inches. The Balcom clay loam 
has an effective rooting depth of 24 to 30 inches and an 
available water capacity of 3.5 to 5.0 inches. Runoff 
is rapid, and the erosion hazard is high. 

Present land use is range and watershed. Capability 
unit VIe-1 (19); Clayey range site; Storie index 13 
(according to the proportion of dominant soils). 


Botella Series 


The Botella series consists of well drained soils on 
alluvial fans. These soils formed in sedimentary allu- 
vium. Slopes are 2 to 15 percent. Elevation ranges 
from 25 to 1,500 feet. The vegetation is mainly annual 
grasses and forbs and some oak trees and brush. Pre- 
cipitation is 12 to 20 inches, and the average annual 
air temperature is about 62° F. The frost-free season 
is 260 to 350 days. 

Typically, the surface layer is grayish brown, 
slightly acid clay loam 8 inches thick. The subsoil is 
gray, neutral to mildly alkaline silty clay loam 27 
inches thick. The substratum is gray and grayish 
brown, mildly alkaline or moderately alkaline clay 
loam to a depth of 66 inches or more. 

The soil is moderately slowly permeable. Available 
water capacity is 9.5 to 11.5 inches. The effective root- 
ing depth is 60 inches or more. 

Botella soils are used for irrigated citrus, dryland 
small grain, pasture, and range. 

Typical profile of Botella clay loam, 2 to 9 percent 
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slopes, in NWIANE), sec. 6, T. 6 S., R. 7 W., SBB&EM., 
Orange County, about 2 miles northeast of Highway 
101 and 14 mile east of Oso Creek, in a small valley, on 
a 4 percent slope: 
A1—0 to 8 inches; grayish brown (10YR 5/2) 
clay loam, very dark grayish brown 
(10YR 3/2) moist; moderate coarse and 
medium subangular blocky structure; 
hard, friable, very sticky and plastic; 
many very fine roots; common very fine 
tubular pores; slightly acid; clear 
smooth boundary. 
B21t-—8 to 24 inehes; gray (10OYR 5/1) silty clay 
loam, very dark grayish brown (10YR 
3/2) moist; moderate coarse subangular 
blocky structure; hard, firm, very sticky 
and very plastic; common very fine 
roots; common very fine tubular pores; 
continuous thin clay films on peds; neu- 
tral; clear smooth boundary. 
B22t—24 to 35 inches; gray (10YR 5/1) silty 
clay loam, very dark grayish brown 
(LOYR 3/2) moist; moderate coarse sub- 
angular blocky structure; hard, firm, 
very sticky and very plastic; common 
very fine roots; many very fine tubular 


pores; continuous thin clay films on 
peds; mildly alkaline; slightly wavy 
boundary. 


C1—35 to 50 inches; gray (10YR 5/1) clay loam, 
very dark grayish brown (10YR 3/2) 
moist; massive; slightly hard, friable, 
sticky and plastic; common very fine 
roots; many very fine tubular pores; 
mildly alkaline; gradual wavy boundary. 

C2—50 to 63 inches; gray (1OYR 5/1) clay loam, 
very dark grayish brown (10YR 3/2) 
moist; massive; slightly hard, friable, 
sticky and plastic; common very fine 
roots; many very fine tubular pores; 
moderately alkaline; gradual smooth 
boundary. 

C3—63 to 66 inches; grayish brown (2.5Y 5/2) 
clay loam, very dark grayish brown 
(2.5Y 8/2) moist; massive; slightly 
hard, friable, sticky and plastic; few 
very fine roots; many very fine tubular 
pores; moderately alkaline. 

The A horizon ranges from grayish brown to dark 
grayish brown and gray to dark gray in LOYR hue. 
Texture is very fine sandy loam, loam, sandy clay 
loam, or clay loam. Structure varies from granular to 
subangular blocky. Dry consistence ranges from 
slightly hard to hard. Reaction ranges from slightly 
acid to neutral. Thickness ranges from 5 to 18 inches. 

The B2t horizon ranges from gray to dark gray and 
grayish brown to dark grayish brown in 10YR and 
2.5Y hue. Texture is sandy clay loam, clay loam, or 
silty clay loam. Structure is prismatic or subangular 
blocky. Dry consistence is hard or very hard. Reaction 
ranges from slightly acid to mildly alkaline. Thickness 
ranges from 11 to 30 inches. 

The C horizon is sandy loam, fine sandy loam, sandy 
clay loam, or clay loam. 

The Botella soils in this area have chroma some- 


what higher in the mollic epipedon than is typical of 
the series as recognized elsewhere in California. 

131—Botella loam, 2 to 9 percent slopes. This gently 
sloping to moderately sloping soil generally occurs on 
alluvial fang in long, narrow foothill valleys. It has a 
profile similar to the one described as typical of the 
series, but the surface layer is loam. 

About 5 percent of this mapping unit is included 
areas where slopes at the lower ends of fans or valleys 
are 0 to 2 percent; 5 percent Capistrano sandy loam, 2 
to 9 percent slopes; 5 percent Botella clay loam, 2 to 9 
percent slopes; and 3 percent Sorrento sandy loam, 2 to 
9 percent slopes. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is irrigated citrus, dryland small 
grain, pasture, and range. Capability unit ITe-1 (19) ; 
Loamy range site; Storie index 85. 

132—Botella clay loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil generally oc- 
curs on alluvial fans in narrow foothill valleys. This 
soil has the profile described as typical of the series. 

About 5 percent of this mapping unit is included 
areas where slopes at the lower ends of fans or valleys 
are 0 to 2 percent; 5 percent Botella loam, 2 to 9 per- 
cent slopes; 5 percent Sorrento clay loam; and 3 per- 
vent Mocho loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is irrigated citrus, dryland small 
grain, pasture, and range. Capability unit Ile-1 (19) ; 
Clayey range site; Storie index 78. 

133—Botella clay loam, 9 to 15 percent slopes. This 
strongly sloping soil generally occurs on alluvial fans 
in narrow foothill valleys. 

About 3 percent of this mapping unit is included 
areas where slopes at the upper ends of fans or valleys 
are generally more than 15 percent; 5 percent Botella 
loam, 9 to 15 percent slopes; 3 percent Sorrento clay 
loam; and 3 percent Mocho loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is irrigated citrus, dryland small 
grain, pasture, and range. Capability unit I1Te—-1 (19) ; 
Clayey range site; Storie index 69. 


Calleguas Series 


The Calleguas series consists of well drained soils on 
uplands. These soils formed in material weathered 
from lime coated shale or lime coated sandstone, or 
both. Slopes are 50 to 75 percent. Elevation ranges 
from 200 to 2,500 feet. The vegetation is annual 
grasses and forbs, mostly mustard and brush. Precipi- 
tation is 13 to 20 inches, and the mean annual air 
temperature is about 61° F. The frost-free season is 
300 to 350 days. 

Typically, the soil is pale brown clay loam and shaly 
clay loam 15 inches thick. The underlying material is 
soft fractured shale with lime coatings. The soil is mod- 
erately alkaline and calcareous throughout. It is about 
10 percent angular shale fragments to a depth of 11 
inches and about 35 percent angular shale fragments 
from a depth of 11 to 15 inches. 

The soil is moderately permeable. Available water 
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capacity is 1.5 to 3.5 inches. The effective rooting 
depth is 10 to 19 inches. 

Calleguas soils are used for range, watershed, wild- 
life, and urban development. 

Typical profile of Calleguas clay loam, 50 to 75 per- 
cent slopes, in Orange County, Irvine Ranch, along 
Buck Gully about 14 mile northeast of Pacific Coast 
Highway, Corona Del Mar, NE14SW1, sec. 96 (by a 
private survey), T.7S., R. 9 W., SBB&M. 

Ali—0 to 7 inches; pale brown (10YR 6/3) clay 
loam, dark grayish brown (10YR 4/2) 
moist; moderate fine and medium granu- 
lar structure; slightly hard, friable, 
sticky and plastic; many very fine and 
fine roots; many very fine and fine tubu- 
lar pores; about 10 percent angular shale 
fragments; strongly effervescent; dis- 
seminated lime; moderately alkaline; 
clear wavy boundary. 

A12—7 to 11 inches; pale brown (10YR 6/3) clay 
loam, dark grayish brown (10YR 4/2) 
moist; moderate fine and medium granu- 
lar structure; slightly hard, very fri- 
able, sticky and slightly plastic; many 
very fine roots; common very fine pores; 
about 10 percent angular shale frag- 
ments; violently effervescent; dissemi- 
nated lime; moderately alkaline; abrupt 
wavy boundary. 

A18—11 to 15 inches; pale brown (10YR 6/3) 
shaly clay loam, dark grayish brown 
(1OYR 4/2) moist; weak fine and me- 
dium granular structure; slightly hard, 
very friable, sticky and plastic; many 
very fine roots; many very fine and few 
fine pores; about 85 percent angular 
shale fragments; violently effervescent; 
disseminated lime; moderately alkaline; 
abrupt wavy boundary. 

Cr-—-15 to 42 inches; soft fractured shale with 
lime coatings on fractures. 

The A horizon ranges from light brownish gray to 
pale brown and grayish brown in 10YR and 2.5Y hue. 
Texture is loam or clay loam. About 5 to 35 of the soil 
volume is small rock fragments. Structure is granular, 
or the soil is massive. Dry consistence is soft or 
slightly hard. Reaction is moderately alkaline. Carbon- 
ates are strongly effervescent to violently efferves- 
cent. Thickness ranges from 10 to 19 inches, 

The Cr horizon is lime coated sandstone or caleare- 
ous shale, or both. It ranges from highly weathered to 
hard rock, but most of the material can be easily 
crushed. 

134——Calleguas clay loam, 50 to 75 percent slopes, 
eroded. This very steep soil generally has south-facing 
Slopes. It has the profile described as typical of the 
series. As much as 75 percent of the original surface 
layer has been lost in areas that have been cultivated, 
overgrazed, or burned because of sheet, rill, and gully 
erosion. Geologic erosion is active, and soil slipping is 
common. Many areas are a suceegsion of short, vertical 
exposures or ‘“‘cat steps.” 

About 5 percent of this mapping unit is included 
areas of Cieneba sandy loam; 5 percent Balcom clay 


loam; 3 percent Anaheim clay loam; and 10 percent less 
sloping or steeper Calleguas clay loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is range, watershed, and urban 
development. Capability unit VIIe—1 (19); Shallow 
Clayey range site; Storie index 4. 


Capistrano Series 


The Capistrano series consists of well drained soils. 
These soils formed in granitic alluvium on alluvial fans 
and alluvial plains in small valleys of the Santa Ana 
Mountains and in sedimentary alluvium of the coastal 
foothills. Slopes are 2 to 15 percent. Elevation ranges 
from 25 to 2,500 feet. The vegetation is mostly grasses. 
There are a few oak trees in some areas. Precipitation 
is 14 to 25 inches, and the mean annual air temperature 
is about 60°F. The frost-free season is 240 to 340 days. 

Typically, the surface layer is dark grayish brown 
sandy loam 27 inches thick. The underlying material is 
grayish brown sandy loam to a depth of 65 inches or 
more, 

The soil is medium acid throughout. It is moderately 
rapidly permeable. The effective rooting depth is 60 
eh or more. Available water capacity is 5.5 to 7.5 
inches. 

Capistrano soils are used for citrus, barley, pasture, 
range, wildlife, and recreation. 

Typical profile of Capistrano sandy loam, 9 to 15 
percent slopes, in Orange County, El Toro area, about 
4,600 feet north-northeast of Trabuco Road and 200 
feet northwest of Canada Road, Rancho Los Alisos ; 
T.558., R. 8 W., SBB&M. 

Ap—0 to 5 inches; dark grayish brown (10YR 

4/2) sandy loam, very dark brown 
(10YR 2/2) moist; weak fine granular 
structure; slightly hard, very friable, 
nonsticky and nonplastic; common very 
fine roots; common very fine tubular 
pores; interstitial pores, medium acid; 
abrupt smooth boundary. 

A12—5 to 16 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark brown 
(1OYR 2/2) moist; massive; slightly 
hard, very friable, nonsticky and non- 
plastic; common very fine roots; few 
very fine tubular pores; common very 
fine interstitial pores; medium acid; 
gradual. smooth boundary. 

16 to 27 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark brown (10YR 
2/2) moist; massive; slightly hard, very 
friable, nonsticky and nonplastic; com- 
mon very fine roots; few very fine tubu- 
lar pores; common very fine interstitial 
pores; medium acid; gradual smooth 
boundary. 

C—27 to 65 inches; grayish brown (LOYR 5/2) 

sandy loam, very dark grayish brown 
(10YR 38/2) moist; massive; slightly 
hard, very friable, nonsticky and non- 
plastic; few very fine roots; few very fine 
tubular pores; few very fine interstitial 
pores ; medium acid. 
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The A horizon ranges from dark brown and brown to 
dark gravish brown in 1OYR hue. Texture is fine sandy 
loam, sandy loam, or coarse sandy loam and may be 
gravelly. Structure is weak granular or subangular 
blocky, or the soil is massive. Thickness ranges from 
20 to 40 inches. Reaction ranges from medium acid to 
neutral, 

The C horizon ranges from brown and light yel- 
lowish brown to brownish yellow or grayish brown in 
10YR hue and in places is mottled. Texture is sandy 
loam, coarse sandy loam, or fine sandy loam and may 
be gravelly. Reaction ranges from medium acid to 
mildly alkaline. 

135——Capistrano sandy loam, 2 to 9 percent slopes. 
This gently sloping to moderately sloping soil occurs 
mostly as long, narrow areas in small valleys. 

About 7 percent of this mapping unit is included 
areas of a Capistrano soil that is gravelly; 2 percent 
Ramona fine sandy loam; 5 percent Hanford sandy 
loam; 5 percent Corralitos loamy sand; and 2 percent 
Myford sandy loam. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is moderate. 

Present land use is citrus, barley, pasture, range, 
wildlife, and recreation. Capability unit [Ie-1 (19) ; 
Loamy range site; Storie index 90. 

136——-Capistrano sandy loam, 9 to 15 percent slopes. 
This strongly sloping soil generally occurs on small toe 
slope fans and in small, narrow foothill valleys. It 
has the profile described as typical of the series. 

About 8 percent of this mapping unit is included 
areas of Capistrano soils where slopes at the upper 
ends of fans or valleys are generally more than 15 per- 
cent; 5 percent soils that have a sandy clay loam sub- 
soil; 5 percent San Andreas sandy loam; and 8 percent 
Myford sandy loam, 9 to 15 percent slopes. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is irrigated citrus, dryland barley, 
pasture, and range. Capability unit [Ve-1 (19); 
Loamy range site; Storie index 81. 


Chesterton Series 


The Chesterton series consists of moderately well 
drained soils. These soils formed in terracelike cap- 
pings over upland ridges. Slopes are 2 to 30 percent. 
Elevation ranges from 200 to 900 feet. The vegetation 
is annual grasses and forbs or native brush. Precipita- 
tion is 12 to 14 inches, and the mean annual air temper- 
ature is about 61°F. The frost-free season is 300 to 
350 days. 

Typically, the surface laver is pale brown loamy 
sand 15 inches thick. The subsurface layer is white 
leached loamy sand 1 inch thick. The subsoil is brown 
or grayish brown sandy clay, mottled with brownish 
yellow and yellowish red, 14 inches thick. The sub- 
stratum is 2 inches of yellowish brown sandy loam that 
overlies a silica cemented hardpan. 

The soil is strongly acid throughout. It is very slowly 
permeable. Available water capacity is 1.0 to 2.5 
inches. The effective rooting depth is 20 to 40 inches. 

Chesterton soils are used for range, watershed, and 
urban development. 

Typical profile of Chesterton loamy sand, 2 to 15 


percent slopes, about 14 mile north-northeast of the 
intersection of Vista Del Sol Road and Coast Highway 
1, South Laguna, T. 8 58., BR. 8 W., SBB&M. 

All—® to 5 inches; pale brown (10YR 6/3) 
loamy sand, dark brown (10YR 3/3) 
moist; weak fine granular structure; 
soft, very friable, nonsticky and non- 
plastic; many very fine and medium 
roots; many fine interstitial pores; very 
few fine tubular pores; strongly acid; 
gradual smooth boundary. 

Al2——-5 to 12 inches; pale brown (10YR 6/3) 
loamy sand, dark brown (10YR 3/3) 
moist; massive; slightly hard, very fri- 
able, nonsticky and nonplastic; common 
very fine, few fine and medium roots; 
many fine interstitial pores; strongly 
acid; gradual smooth boundary. 

A13—12 to 15 inches; very pale brown (10YR 
7/3) loamy sand, brown (10YR 4/3) 
moist; massive; slightly hard, very fri- 
able, nonsticky and nonplastic; few very 
fine, fine, and medium roots; many fine 
interstitial pores; strongly acid; abrupt 
wavy boundary. 

A2—15 to 16 inches; white (1OYR 8/2) loamy 
sand, pale brown (10YR 6/3) moist; 
massive; hard, friable, slightly sticky 
and nonplastic; very few very fine 
roots; many fine interstitial pores; 
strongly acid; abrupt smooth boundary. 

B21t—16 to 22 inches; brown (10YR 5/3) sandy 
elay with 80 percent brownish yellow 
(LOYR 6/6) and 20 percent yellowish 
red (5YR 4/8) mottles, grayish brown 
(10YR 5/2) with yellowish brown 
(LOYR 5/6) and yellowish red (5YR 
4/6) mottles moist; strong coarse pris- 
matic structure; extremely hard, firm, 
sticky and plastic; very few very fine 
exped roots; few fine interstitial pores; 
very few fine tubular pores; many mod- 
erately thick and thick clay films on peds 
and as bridges; strongly acid; gradual 
wavy boundary. 

B22t-——22 to 30 inches; grayish brown (1LOYR 5/2) 
sandy clay with 20 percent brownish yel- 
low (10YR 6/6) and 10 percent yellowish 
red (5YR 4/8) mottles, dark grayish 
brown (10YR 4/2) with yellowish brown 
(10YR 5/6) and yellowish red (5YR 
4/6) mottles moist; moderate coarse 
prismatic structure; extremely hard, 
firm, sticky and plastic; very few very 
fine exped roots; continuous thick clay 
films line few fine and large root chan- 
nels; strongly acid; clear smooth bound- 
ary. 

C1—30 to 32 inches; yellowish brown (1OYR 5/6) 
coarse sandy loam, brown (7.5YR 4/4) 
moist; massive; hard, friable, slightly 
sticky, nonplastic; continuous thick clay 
films line few root channels and few 
fractures; strongly acid; abrupt smooth 
boundary. 
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C2m—32 inches; silica cemented hardpan; com- 
mon medium and coarse horizontal 
roots along the upper boundary; very 
difficult to cut with hand tools. 

The Al horizon ranges from brown to very pale 
brown in 10YR hue. Texture is loamy sand or sandy 
loam. Dry consistence ranges from soft to hard. Re- 
action is strongly acid to medium acid. Thickness 
ranges from 10 to 19 inches. Some profiles lack the thin 
A2 horizon. There are no iron concretions in the A 
horizon. A few 1% to 1% inch in size occur at the surface 
in this area. 

The B2t horizon is brown, grayish brown, or yellow- 
ish brown in 10YR or 7.5YR hue. In places it is 
mottled with brownish yellow, yellowish red, gray, or 
red. Texture is heavy clay loam or sandy clay. In 
places the prismatic structure parts to angular blocky. 
Reaction is strongly acid to medium acid. Thickness 
ranges from 10 to 18 inches. 

The thin C1 horizon is discontinuous. Depth to the 
white to reddish brown Cm horizon is 20 to 37 inches. 

The Chesterton soils in this area do not have the 
concretions typical of the series as recognized else- 
where in California. 

137—Chesterton loamy sand, 2 to 15 percent slopes. 
This gently sloping to strongly sloping soil is generally 
on undulating terracelike cappings of hills within a 
few miles of the coast. It has the profile described as 
typical of the series. 

About 5 percent of this mapping unit is included 
areas of Chesterton soils, 0 to 2 percent slopes; 5 per- 
cent Marina loamy sand; 5 percent Myford sandy 
loam; and 5 percent soils that are 10 to 20 inches deep 
over a Silica hardpan and do not have a sandy clay 
subsoil but are otherwise similar to this Chesterton 
soil. 

If the soil is bare, runoff is medium and the erosion 
hazard is high. 

Present land use is range, watershed, and urban de- 
velopment. Capability unit VIe—1 (19) ; Claypan range 
site; Storie index 21. 

138—Chesterton loamy sand, 15 to 30 percent slopes. 
This moderately steep soil generally occurs at the 
edges of terracelike cappings on hills within a few 
miles of the coast. 

About 10 percent of this mapping unit is included 
areas of less sloping or steeper soils; 4 percent Marina 
loamy sand; 4 percent Myford sandy loam; and 5 per- 
cent soils that are 10 to 20 inches deep over a silica 
hardpan and do not have a sandy clay subsoil but are 
otherwise similar to this Chesterton soil. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is range, watershed, and some urban 
development. Capability unit VIe-1 (19); Claypan 
range site; Storie index 15. 


Chino Series 


The Chino series consists of somewhat poorly drained 
soils on alluvial fans. These soils formed in sedimen- 
tary alluvium. Slopes are 0 to 2 percent. Elevation 
ranges from 5 to 200 feet. The vegetation is annual 
grasses and forbs. Precipitation is 12 to 15 inches, and 


the mean annual air temperature is about 61° F. The 
frost-free season is 300 to 350 days. 

Typically, the surface layer is gray silty clay loam 
24 inches thick. The underlying material is grayish 
brown, gray, and light gray silty clay loam in places 
mottled with light brownish gray. It is 23 inches thick 
over light gray sandy clay loam, which extends to a 
depth of 60 inches or more. 

The soil is moderately alkaline and calcareous 
throughout. It is moderately slowly permeable. Avail- 
able water capacity is 9.5 to 13.0 inches. 

Chino soils are used for row crops, field crops, and 
urban development. 

Typical profile of Chino silty clay loam, on the 
Irvine Ranch, N14814, sec. 45 (by private survey), 
in Orange County: 

Ap1—0 to 3 inches; gray (10YR 5/1) silty clay 
loam, very dark gray (1OYR 3/1) moist; 
weak fine granular structure; hard, fri- 
able, sticky and plastic; common very 
fine roots; common very fine and fine 
tubular pores; violently effervescent; 
disseminated lime throughout; moder- 
ately alkaline; abrupt smooth boundary. 

Ap2—3 to 13 inches; gray (10YR 5/1) silty 
clay loam, very dark gray (10YR 3/1) 
moist; weak medium angular and sub- 
angular blocky structure; hard, fri- 
able, sticky and plastic; very few fine 
and common very fine roots; common 
very fine and fine tubular pores; violently 
effervescent; disseminated lime through- 
out; moderately alkaline; abrupt smooth 
boundary. 

A13—13 to 24 inches; gray (10YR 5/1) silty clay 
loam, very dark gray (10YR 3/1) moist, 
with light brownish gray (2.5Y 6/2) 
mottles, dark grayish brown (2.5Y 4/2) 
moist; weak medium angular and sub- 
angular blocky structure; hard, friable, 
sticky and plastic; very few fine and com- 
mon very fine roots; very few medium 
and common very fine and fine tubular 
pores; violently effervescent; dissemi- 
nated lime throughout; moderately alka- 
line; clear smooth boundary. 

C1—24 to 29 inches; grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 8/2) moist, with light brownish 
gray (2.5Y 6/2) mottles, dark grayish 
brown (2.5Y 4/2) moist; massive; hard, 
friable, sticky and plastic; common very 
fine roots; few fine and common very 
fine tubular pores; violently efferves- 
cent; disseminated and medium sized 
filaments of lime throughout; moderately 
alkaline; clear smooth boundary. 

C2—29 to 37 inches; gray (10YR 6/1) silty clay 
loam, dark gray (10YR 4/1) moist; 
massive; hard, friable, sticky and plas- 
tic; few very fine roots; common very 
fine and fine tubular pores; violently ef- 
fervescent; disseminated lime through- 
out; moderately alkaline; abrupt smooth 
boundary. 
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C3—37 to 47 inches; light gray (10YR 7/1) silty 
clay loam, gray (10YR 5/1) moist; mas- 
sive; hard, firm, sticky and plastic; very 
few very fine roots; common very fine 
tubular pores; violently effervescent; 
disseminated lime throughout; moder- 
ately alkaline; clear smooth boundary. 

C4—47 to 60 inches; light gray (10YR 6/1 and 
2.5Y 7/2) sandy clay loam, dark gray 
(10YR 4/1) and dark grayish brown 
(2.5Y 4/2) moist; massive; hard, fri- 
able, sticky and plastic; common very 
fine and fine tubular pores; violently ef- 
fervescent; disseminated lime; moder- 
ately alkaline. 

The A horizon ranges from gray to grayish brown 
in 10YR hue. Texture is silt loam or silty clay loam. 
Thickness ranges from 10 to 25 inches. 

The C horizon ranges from dark gray, gray, and 
light gray to light brownish gray in 10YR and 2.5Y 
hue. Texture is loam, silt loam, clay loam, sandy clay 
loam, or silty clay loam. 

The soil is moderately alkaline and calcareous 
throughout and may be slightly saline-alkali. Natural 
drainage is somewhat poor, and the water table is 
within a depth of 40 inches. Many areas, however, 
have been drained and the water table is at a depth of 
60 inches or more. 

139—Chino silty clay loam. This nearly level soil 
generally occurs on large alluvial fans. 

About 10 percent of this mapping unit is included 
areas of Bolsa silty clay loam; 5 percent Omni clay; 
and 2 percent Tidal flats. 

Depth to a seasonal water table is 42 to 60 inches. 
Runoff is very slow, and the erosion hazard is none to 
slight. Drainage has not been altered. The effective 
rooting depth of most crops is 60 inches or more. 

Present land use is row crops, field crops, and urban 
development. Capability unit Ilw-2 (19); range site 
not assigned ; Storie index 72. 

140—Chino silty clay loam, drained. This nearly 
level soil generally occurs on large alluvial fans. It has 
the profile described as typical of the series. 

About 10 percent of this mapping unit is included 
areas of Bolsa silty clay loam, drained; 5 percent Omni 
clay; 2 percent Mocho loam; and 2 percent Sorrento 
clay loam. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. This soil is drained, and the water 
table is more than 60 inches below the surface. The 
effective rooting depth is 60 inches or more. 

Present land use is row crops, field crops, and urban 
development. Capability unit I (19); range site not 
assigned; Storie index 81. 


Cieneba Series 


The Cieneba series consists of somewhat excessively 
drained soils. These soils formed in material weathered 
from granitic rocks of the Santa Ana Mountains and 
from the sandstone of the coastal foothills. Slopes are 
9 to 75 percent. Elevation ranges from 200 to 4,000 
feet. The vegetation is mostly brush. Precipitation is 
14 to 25 inches, and the mean average air temperature 
is 59 to 62° F. The frost-free season is 200 to 340 days. 


Typically, the surface layer is light brownish gray 
and pale brown sandy loam 7 inches thick. The under- 
lying material is weathered granodiorite. 

The soil is medium acid throughout. It is moderately 
rapidly permeable. 

Cieneba soils are used mainly for watershed and 
wildlife habitat and to a limited extent for range. 

Typical profile of Cieneba sandy loam, in an area 
of Cieneba-Rock outcrop complex, 15 to 30 percent 
slopes, in the Trabuco Ranger District, Cleveland Na- 
tional Forest (North), Orange County, about 800 feet 
south of the junction of the Main Divide Road and 
Horsethief Trail, SW14SW1, sec. 36, T. 5 S., R. 6 W., 
SBB&M. 

A11—0 to 1 inch; light brownish gray (10YR 6/2) 
sandy loam, dark grayish brown (10YR 
4/2) moist; weak thin and medium platy 
structure; soft, very friable, nonsticky 
and nonplastic; common very fine roots; 
common very fine interstitial pores; me- 
dium acid; clear smooth boundary. 

A12—1 to 7 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YR 4/3) moist; mas- 
sive; slightly hard, very friable, non- 
sticky and nonplastic; common very fine 
and medium roots; few medium tubular 
pores, few fine and medium interstitial 
pores; medium acid; abrupt smooth 
boundary. 

Cr—7 to 20 inches; yellow, light brownish gray, 
white, and black weathered granodiorite; 
massive; hard to very hard; few roots in 
upper few inches; medium acid; grades 
into hard granodiorite at an undeter- 
mined depth below 20 inches. 

The A horizon ranges from grayish brown, light 
brownish gray, or pale brown to yellowish brown in 
10YR hue. Texture is fine gravelly sandy loam, coarse 
sandy loam, or sandy loam. Structure is generally gran- 
ular or the soil is massive except for a platy crust in 
some areas. Dry consistence ranges from soft to hard. 
Thickness ranges from 5 to 19 inches. 

The Cr horizon is weathered granodiorite of the 
Santa Ana Mountains area and soft sandstone of other 
coastal foothill areas. 

Reaction ranges from medium acid to neutral 
throughout. 

141—Cieneba sandy loam, 15 to 30 percent slopes. 
This moderately steep soil generally occurs on or near 
ridgetops. It is only 15 to 19 inches deep over weath- 
ered bedrock. 

About 5 percent of this mapping unit is included 
areas of San Andreas sandy loam; 5 percent Anaheim 
loam; and 8 percent Soper gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 2.0 to 3.0 
inches. The effective rooting depth is 15 to 19 inches, 
but some brush roots penetrate deeper into the weath- 
ered granite or along cracks in the sandstone. 

Present land use is pasture, range, and urban de- 
velopment. Capability unit VIe—1 (19) ; Shallow Loamy 
range site; Storie index 28. 

142—CCieneba sandy loam, 30 to 75 percent slopes, 
eroded. This steep to very steep soil has a profile similar 
to the one described as typical of the series, but it is 
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eroded. It is only 5 to 15 inches deep over bedrock. In 
many places it is cut by gullies and intermittent drain- 
age channels. Geologic erosion is active, and small 
landslips are common. Surface cobbles and stones are 
numerous in some areas. 

About 5 percent of this mapping unit is included 
areas of San Andreas sandy loam; 5 percent Soper 
cobbly loam; 5 percent Calleguas clay loam; 10 per- 
cent an uneroded Cieneba sandy loam in the coastal 
foothill area; 6 percent Vista coarse sandy loam; 4 
percent Tollhouse-Rock outcrop complex; and 3 percent 
Blasingame loam, in the Santa Ana Mountain area. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 0.75 to 2.5 
inches. The effective rooting depth is 5 to 15 inches. 

Present land use is limited to range, watershed, and 
wildlife habitat. Capability unit VIIe-1 (19) ; Shallow 
Loamy range site; Storie index 7. 

143-——Cieneba-Blasingame-Rock outcrop complex, 9 
to 30 percent slopes. This strongly sloping to moder- 
ately steep mapping unit is about 35 percent Cieneba 
sandy loam, 30 percent Blasingame loam, and 25 per- 
cent Rock outcrop and large boulders. The Cieneba 
soil and Rock outcrop generally occur on ridgetops and 
on south- and west-facing side slopes. The Blasingame 
soil and Rock outcrop generally occur on north- and 
east-facing side slopes. About 10 percent of this map- 
ping unit is included areas of Vista coarse sandy loam. 

In Cieneba sandy loam, available water capacity is 
2.0 to 3.0 inches and the effective rooting depth is 15 to 
19 inches. In Blasingame loam, available water capac- 
ity is 2.5 to 4.0 inches and the effective rooting depth 
is 20 to 30 inches. Rock outcrop is granodiorite outcrop 
or boulders. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is limited to range, wildlife habitat, 
and watershed. Capability unit VIs—-1 (19); Shallow 
Loamy-Rock outcrop complex range site; Storie index 
17 (according to the proportion of dominant soils). 

144-—Cieneba-Rock outcrop complex, 9 to 30 percent 
slopes. This strongly sloping to moderately steep map- 
ping unit commonly occurs on broad mountain ridge- 
tops and side slopes in the Santa Ana Mountains. It is 
00 percent granodiorite outerop and boulders. 

About 7 percent of this mapping unit is included 
areas of Vista coarse sandy loam; 4 percent Tollhouse 
soils; and 3 percent Blasingame loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. The Cieneba soil has an available water 
capacity of 2.0 to 3.0 inches. For most plants it has an 
effective rooting depth of 15 to 19 inches. Some brush 
roots penetrate deeper into the weathered bedrock. 

Present land use is limited to range, watershed, and 
wildlife habitat. Capability unit VIs-1 (19); Shallow 
Loamy-Rock outcrop complex range site; Storie in- 
dex 14. 

145—Cieneba-Reck outcrop complex, 30 to 75 per- 
cent slopes. This steep to very steep mapping unit oc- 
curs on hillsides or mountainsides. In the Santa Ana 
Mountain area, it is about 30 percent granodiorite 
outcrop and boulders. In coastal foothill areas, it is 10 
to 35 percent sandstone outcrop. 

About 5 percent of this mapping unit is included 
areas of Vista coarse sandy loam; 5 percent Tollhouse 


soil in the Santa Ana Mountain area; 5 percent San 
Andreas sandy loam; and 5 percent Anaheim loam in 
the coastal foothills. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Cieneba sandy loam has an available 
water capacity of 0.75 to 2.5 inches. For most plants 
it has an effective rooting depth of 5 to 15 inches. Some 
oh roots penetrate deeper into the weathered bed- 
rock. 

Present land use is limited to range, watershed, and 
wildlife habitat. Capability unit, Cieneba soil, VIIs—1 
(19); Shallow Loamy-Rock outcrop complex range 
site; Storie index 4. 


Corralitos Series 


The Corralitos series consists of somewhat exces- 
sively drained soils on fans in long, narrow valleys. 
These soils formed in mixed coarse textured alluvium. 
Slopes are 0 to 5 percent. Elevation ranges from 50 to 
1,500 feet. The vegetation is mainly annual grasses 
and forbs and some trees and brush generally near 
stream channels. Precipitation is 12 to 20 inches, and 
the mean annual air temperature is about 62° F. The 
frost-free season is 230 to 300 days. 

Typically, the surface layer is grayish brown loamy 
sand and loamy fine sand 9 inches thick. The underly- 
ing material is stratified light brownish gray and light 
gray loamy coarse sand, sand, and loamy fine sand to 
a depth of 60 inches or more. 

The soil is medium acid throughout. It is rapidly 
permeable. 

Corralitos soils are used for citrus, irrigated row 
crops, pasture, and range. 

Typical profile of Corralitos loamy sand, on the 
Rancho Mission Viejo, Orange County, about 400 feet 
east of the Ortega Highway bridge (which is 2.4 miles 
east of San Juan Capistrano) and 100 feet north of the 
highway, SWIANWI, sec. 38, T.7S., R. 7 W., SBB&M. 

All—0 to 2 inches; grayish brown (1OYR 5/2) 
loamy sand, very dark grayish brown 
(LOYR 3/2) moist; weak fine granular 
structure; soft, very friable, nonsticky 
and nonplastic; many very fine roots; 
few fine pores; medium acid; abrupt 
smooth boundary. 

Al2—2 to 9 inches; grayish brown (10YR 5/2) 
loamy fine sand, dark gray (10YR 4/2) 
moist; massive; slightly hard, friable, 
nonsticky and nonplastic; few very fine 
roots; few very fine pores; medium acid; 
clear smooth boundary. 

C1—9 to 21 inches; light brownish gray (10YR 
6/2) loamy coarse sand, dark gray 
(JOYR 4/1) moist; single grained; 
loose, nonsticky and nonplastic; medium 
acid; gradual smooth boundary. 

C2—21 to 32 inches; light gray (10YR 6/1) gray 
(10YR 5/1) and light brownish gray 
(10YR 6/2) sand, gray (10YR 5/1) and 
dark gray (10YR 4/1) moist; single 
grained; loose, nonsticky and nonplastie; 
medium acid; abrupt smooth boundary. 

C3—82 to 35 inches; light brownish gray (10YR 
6/2) loamy fine sand, dark gray (10YR 
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4/1) moist; massive; soft, very friable, 
nonsticky and nonplastic; medium acid; 
abrupt wavy boundary. 

C4—85 to 60 inches; light brownish gray (lOYR 
6/2) sand, gray (1OYR 5/1) moist; sin- 
gle grained; loose, nonsticky and non- 
plastic; medium acid. 

The A horizon ranges from grayish brown to brown 
or pale brown to light brownish gray in 10YR hue. 
Texture is sand, loamy sand, or loamy fine sand. Struc- 
ture may be granular, but in many places the soil is 
massive or single grained. Dry consistence ranges from 
loose to soft or slightly hard. Thickness ranges from 9 
to 20 inches. 

The C horizon ranges from pale brown, light brown- 
ish gray, and very pale brown to light gray in 10YR 
hue. Texture is generally sand, loamy sand, loamy 
coarse sand, or loamy fine sand. In places the soil is 
eres Reaction ranges from medium acid to neu- 

ral. 

In some soils the underlying material is of contrast- 
ing texture. Color ranges from dark gray to light 
brownish gray. Texture is silt loam or silty clay loam. 
Thickness is 2 to 6 inches or more. Depth to such 
strata is generally 40 to 60 inches. 

146—-Corralitos loamy sand. This nearly level to 
gently sloping soil generally occurs as long narrow 
areas along stream channels. It has the profile de- 
scribed as typical of the series. 

About 2 percent of this mapping unit is included 
areas of Capistrano sandy loam; 4 percent Metz loamy 
sand; 8 percent Soboba gravelly loamy sand, 0 to 5 
percent slopes; 5 percent Riverwash; and 20 percent 
Corralitos soils that have a very fine sandy loam over- 
wash 4 to 10 inches thick. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 4.0 to 5.5 
inches. The effective rooting depth is 60 imches or 
more. 

Present land use is irrigated row crops, citrus, pas- 
ture, and range. Capability unit HIs—4 (19); Sandy 
range site; Storie index 68. 

147-—Corralitos loamy sand, moderately fine sub- 
stratum, This nearly level to gently sloping soil gener- 
ally oecurs as long narrow areas along stream 
channels. The profile is similar to the one described as 
typical of the series, but there is a silt loam or silty 
clay loam layer 2 to 6 inches thick at a depth of 36 to 
60 inches. 

About 10 percent of this mapping unit is included 
areas of Corralitos loamy sand; 8 percent Corralitos 
soils that have a very fine sandy loam overwash; 2 per- 
cent Capistrano sandy loam; 2 percent Riverwash; 
and 5 percent Metz loamy sand, moderately fine sub- 
stratum. 

Permeability is rapid in the upper 40 inches and 
slow in the moderately fine underlying stratum. An in- 
termittent water table is perched just above the finer 
textured stratum if rainfall is above normal or if the 
soils are overirrigated. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 5.5 to 6.0 
inches. The effective rooting depth is 60 inches or 
more. 

Present land use is irrigated row crops, citrus, pas- 


ture, and range. Capability unit IIs-4 (19); Sandy 
range site; Storie index 65. 


Cropley Series 


The Cropley series consists of well drained soils on 
fans and valley fill. These soils formed in fine textured 
alluvium derived from sedimentary rocks. Slopes are 
0 to 9 percent. Elevation ranges from 50 to 1,000 feet. 
The vegetation is annual grasses and forbs. Precipita- 
tion is 10 to 20 inches, and the mean annual air tem- 
perature is about 62° F. The frost-free season is 280 
to 340 days. 

Typically, the surface layer is very dark gray clay 
29 inches thick. The underlying material is dark gray 
clay to a depth of 60 inches or more. The soil is mildly 
alkaline in the surface layer and moderately alkaline 
and slightly calcareous in the subsurface layer, The 
underlying material is moderately alkaline, has segre- 
gated lime, and increases from slightly calcareous to 
violently calcareous with increasing depth. 

The soil is slowly permeable. Available water ca- 
pacity is 8.0 to 10.0 inches. The effective rooting depth 
is 60 inches or more. 

Cropley soils are used for dryland small grain, pas- 
ture, range, citrus, and urban development. 

Typical profile of Cropley clay, 2 to 9 percent slopes, 
in Oso Creek Valley, about 3.0 miles southeast of El 
Toro, Orange County, NW14SW1,, sec. 20, T. 6 5., R. 
7 W., SBB&M. 

Ap-——-0 to 8 inches; very dark gray (10YR 3/1) 
clay, black (10YR 2/1) moist; moderate 
fine and medium granular structure; 
hard, firm, very sticky and plastic; few 
very fine roots; few very fine and fine 
tubular pores; mildly alkaline; abrupt 
smooth boundary. 

A123 to 15 inches; very dark gray (10YR 3/1) 
clay, black (1OYR 2/1) moist; strong 
very coarse prismatic structure parting 
to moderate medium and coarse angular 
blocky; extremely hard, firm, very sticky 
and plastic; common very fine and few 
fine roots; common very fine tubular 
pores; slightly effervescent; moderately 
alkaline; clear smooth boundary. 
to 29 inches; very dark gray (10YR 
3/1) clay, black (10YR 2/1) moist; 
moderate medium and coarse angular 
blocky structure; extremely hard, firm, 
very sticky and plastic; common very 
fine and few fine roots; common very 
fine tubular pores; few small slicken- 
sides; slightly effervescent; moderately 
alkaline; gradual smooth boundary. 
C1i—-29 to 38 inches; dark gray (1LOYR 4/1) clay, 

very dark grayish brown (10YR 3/2) 
moist; moderate medium and coarse an- 
gular blocky structure; extremely hard, 
firm, very sticky and plastic; few very 
fine roots; few very fine tubular pores; 
common small intersecting slickensides; 
slightly effervescent; lime in filaments 
and soft masses; moderately alkaline; 
gradual smooth boundary. 
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C2—38 to 49 inches; dark gray (10YR 4/1) clay, 
very dark grayish brown (10YR 3/2) 
moist; moderate medium angular blocky 
structure; very hard, firm, very sticky 
and plastic; very few very fine and fine 
roots; common very fine tubular pores; 
common small intersecting slickensides; 
violently effervescent; lime in filaments 
and soft masses; moderately alkaline; 
gradual irregular boundary. 

C3—49 to 65 inches; dark gray (10YR 4/1) clay, 
very dark grayish brown (10YR 3/2) 
moist; moderate medium angular blocky 
structure; very hard, firm, very sticky 
and plastic; very few very fine and fine 
roots; common very fine tubular pores; 
common small intersecting slickensides; 
violently effervescent; lime in filaments 
and soft masses; moderately alkaline. 

The A horizon ranges from dark gray to very dark 
gray in 10YR hue. Texture is heavy clay loam, silty 
clay, or clay. Structure ranges from granular to sub- 
angular blocky in the upper few inches. Reaction is 
neutral to moderately alkaline. The upper few inches is 
noncalcareous. In places the lower part is calcareous. 
Thickness ranges from 20 to 85 inches. 

The C horizon ranges from dark gray, dark grayish 
brown, brown to yellowish brown in 1OYR and 2.5Y 
hue. Texture is clay, silty clay loam, or clay loam. 
Structure is typically angular blocky; in places this 
horizon is massive. Dry consistence is extremely hard 
to hard. The C horizon is calcareous with or without 
segregated lime. 

Intersecting slickensides occur in some parts of the 
profile. When dry, the soil has cracks 1 to 2 inches wide 
to a depth of 20 inches or more. 

148—Cropley clay, 0 to 2 percent slopes. This nearly 
level soil generally occurs as irregular, oblong areas. 

About 10 percent of this mapping unit is included 
areas of a soil that is very dark grayish brown or dark 
grayish brown clay but is otherwise similar to this 
Cropley soil; 5 percent Omni clay, drained; 3 percent 
ca silty clay loam, drained; and 5 percent Bosanko 
clay. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. 

Present land use is urban development and citrus. 
Capability unit IIs-5 (19); Clayey range site; Storie 
index 54. 

149——Cropley clay, 2 to 9 percent slopes. This gently 
sloping to moderately sloping soil generally occurs as 
irregular, oblong areas. It has the profile described as 
typical of the series. 

About 10 percent of this mapping unit is included 
areas of Cropley clay, 0 to 2 percent slopes; 10 percent 
a soil that is very dark grayish brown to dark grayish 
brown clay but is otherwise similar to this Cropley soil; 
7 percent Bosanko clay; and 3 percent Botella clay 
loam, 2 to 9 percent slopes. 

If the soil is bare, runoff is medium and the erosion 
hazard is slight. 

Present land use is citrus, barley, pasture, range, 
and urban development. Capability unit Ile-5 (19); 
Clayey range site; Storie index 47. 


Eseondido Series 


The Escondido series consists of well drained soils 
on uplands in the Santa Ana Mountains. These soils 
formed in material weathered from metamorphosed 
sandstone. Slopes are 9 to 30 percent. Elevation ranges 
from 1,000 to 8,500 feet. The vegetation is mostly an 
oak-grass type. Precipitation is 16 to 25 inches, and 
the mean annual air temperature is about 60° F. The 
frost-free season is 240 to 300 days. 

In a typical profile the surface layer is brown, 
slightly acid and medium acid very fine sandy loam 
16 inches thick. The subsoil is light yellowish brown, 
medium acid very fine sandy loam 13 inches thick. 
Slightly weathered metamorphic sandstone is at a 
depth of 29 inches. 

The soil is moderately permeable. Available water 
capacity is 8.0 to 5.5 inches. The effective rooting 
depth is 24 to 35 inches. 

Escondido soils are used for pasture, range, water- 
shed, and wildlife. 

Typical profile of Escondido very fine sandy loam, 
9 to 15 percent slopes, in the Trabuco Ranger District, 
Cleveland National Forest (north), NW14SW1,, sec. 
18, T.75., R. 5 W., SBB&M; about 50 feet west of the 
trail in Oak Flats: 

01—1% inch to 0; litter of oak leaves, grass stems, 
small twigs, and tree branches. 
A11—0 to 3 inches; brown (10YR 5/3) very fine 
sandy loam, dark yellowish brown 
(10YR 38/4) moist; weak fine and me- 
dium granular structure; slightly hard, 
friable, slightly sticky and_ slightly 
plastic; common very fine and few fine 
roots; common very fine and fine tubular 
pores; 5 percent small angular pebbles; 
slightly acid; abrupt smooth boundary. 
Al2—3 to 16 inches; brown (10YR 5/3) very 
fine sandy loam, dark yellowish brown 
(10YR 3/4) moist; weak fine and me- 
dium angular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; common very fine and fine roots; 
common fine and medium tubular pores; 
5 percent angular pebbles; medium acid; 
gradual wavy boundary. 
to 29 inches; light yellowish brown 
(10YR 6/4) very fine sandy loam, few 
fine faint pinkish mottles, brown (10YR 
4/3) moist; moderate medium and coarse 
subangular blocky structure; hard, fri- 
able, slightly sticky and slightly plastic; 
few medium and coarse, many very fine 
and fine roots; common very fine and 
fine tubular pores; 5 percent pebbles; 
medium acid; gradual wavy boundary. 
R—29 to 34 inches; light yellowish brown (10YR 
6/4) slightly weathered metamorphosed 
sandstone, dark yellowish brown (10YR 
4/4) moist. 

The A horizon ranges from brown to yellowish 
brown in 10YR and 7.5YR hue. Texture is fine sandy 
loam, very fine sandy loam, or silt loam. The soil may 
be massive in the lower part. Dry consistence is slightly 
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hard to hard. Thickness ranges from 12 to 18 inches. 

The B horizon ranges from pale brown, brown, light 
yellowish brown, or yellowish brown, to strong brown 
in 10YR and 7.5YR hue. Texture is fine sandy loam, 
very fine sandy loam, or silt loam. Reaction ranges 
from medium acid to neutral. Thickness ranges from 
12 to 17 inches. 

There may be a discontinuous C horizon. The water 
table is commonly perched above the R horizon after 
prolonged rain or irrigation. 

These soils occur at elevations up to 700 feet higher 
than recognized elsewhere in California because of the 
warmer climate on the south- and west-facing slopes 
of the Santa Ana Mountains. 

150—Escondido very fine sandy loam, 9 to 15 per- 
cent slopes. This strongly sloping soil generally occurs 
as irregular, oblong areas. It has the profile described 
as typical of the series. 

About 5 percent of this mapping unit is included 
areas of fine sandy loam, 3 percent Exchequer soils, 
3 percent Blasingame loam, and 10 percent less sloping 
or steeper Escondido very fine sandy loam. A few low 
outcrops of rock occur in some areas. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is pasture, range, watershed, and 
wildlife. Capability unit ITVe-1 (19); Loamy range 
site; Storie index 51. 

151—Escondido very fine sandy loam, 15 to 30 per- 
cent slopes. This moderately steep soil generally occurs 
as irregular, oblong areas. 

About 10 percent of this mapping unit is included 
areas of Friant fine sandy loam, 3 percent Exchequer 
soils, 8 percent Blasingame loam, and 15 percent less 
sloping or steeper Escondido very fine sandy loam. A 
few low outcrops of rock occur in some areas. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is range, watershed, and wildlife. 
Capability unit VIle-1 (19); Loamy range site; Storie 
index 39. 


Exchequer Series 


The Exchequer series consists of well drained and 
somewhat excessively drained soils in the Santa Ana 
Mountains. These soils formed in material weathered 
from metabasic rock. Slopes are 30 to 75 percent. Ele- 
vation ranges from 1,000 to 4,000 feet. The vegetation 
is generally dense brush, but there is some annual 
grass. Precipitation is 16 to 25 inches, and the mean 
annual temperature is about 59° F. The frost-free 
season is 220 to 300 days. 

In a typical profile the soil is reddish brown gravelly 
silt loam. Fractured metaandesite is at a depth of 18 
inches. The soil is slightly acid throughout. Low rock 
outcrops cover about 10 percent of the surface area. 

The soil is moderately permeable. Available water 
capacity is 1.0 to 3.0 inches. The effective rooting 
depth is 8 to 18 inches. 

Exchequer soils are used for watershed and wildlife 
and to a limited extent for range. 

Typical profile of Exchequer gravelly silt loam, in 
an area of Exchequer-Rock outcrop complex, 30 to 75 


percent slopes, 14, mile south of Bear Spring along Main 
Divide Truck Trail, SE1Y4NEY, sec. 29, T. 5 S., R. 6 
W., SBB&M., Orange County: 
A1li—0 to 3 inches; reddish brown (5YR 4/4) 
gravelly silt loam, dark reddish brown 
(5YR 3/4) moist; weak fine and me- 
dium granular structure; soft, friable, 
nonsticky and nonplastic; common fine 
and medium, many very fine roots; many 
very fine, fine, and medium tubular pores; 
15 percent 1- to 83-inch and 5 percent 
4-inch angular rock fragments; slightly 
acid; clear wavy boundary. 
A12—3 to 9 inches; reddish brown (5YR 4/4) 
gravelly silt loam, dark reddish brown 
(5YR 3/2) moist; massive; soft, friable, 
nonsticky and nonplastic; many very 
fine, fine, medium, and coarse roots; 
many very fine and fine tubular pores; 
20 percent 1- to 4-inch angular rock 
fragments; slightly acid; clear wavy 
boundary. 
A13—9 to 18 inches; reddish brown (5YR 5/4) 
gravelly heavy silt loam, reddish brown 
(5YR 4/4) moist; massive; soft, friable, 
slightly sticky and plastic; few very fine 
and many fine and medium roots; many 
very fine tubular pores; 20 percent peb- 
bles; slightly acid; abrupt broken bound- 


ary. 

R—18 to 30 inches; fractured metaandesite; upper 
vertical fractures filled with soil material 
and few very fine and common medium 
and coarse roots. 

The A horizon ranges from yellowish red to reddish 
brown or strong brown in 5YR or 7.5YR hue. Texture 
is gravelly loam, gravelly silt loam, or gravelly light 
clay loam. Reaction ranges from strongly acid to 
slightly acid. Structure typically ranges from weak 
granular to weak angular blocky. In places this horizon 
is massive. Thickness ranges from 8 to 18 inches. 

These soils occur at elevations up to 2,000 feet higher 
than recognized elsewhere because of the warmer 
climate on the south- and west-facing slopes of the 
Santa Ana Mountains. 

152—Exchequer-Rock outcrop complex, 30 to 75 
percent slopes. This steep to very steep mapping unit 
occurs on mountainsides. It is about 10 percent low 
rock outcrops and about 65 percent Exchequer gravelly 
silt loam. The Exchequer soil has the profile described 
as typical of the series. 

About 6 percent of this mapping unit is included 
areas of Friant fine sandy loam, 30 to 70 percent 
slopes; 8 percent Escondido very fine sandy loam; 3 
percent Blasingame stony loam, 30 to 65 percent slopes; 
and 10 percent less sloping or steeper Exchequer-Rock 
outcrop complex. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is watershed, wildlife and, to a 
limited extent, range. Capability unit VIIs-1 (19); 
Shallow Loamy-Rock outcrop complex range site; 
Storie index 8. 
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Friant Series 


The Friant series consists of somewhat excessively 
drained soils in the mountains. These soils formed in 
material weathered from fine grained metasedimentary 
rock. Slopes are 30 to 70 percent. Elevation ranges 
from 1,000 to 4,000 feet. The vegetation is mostly 
California sagebrush, black sage, flattop, buckwheat, 
and other common brush plants. Precipitation is 16 to 
25 inches, and the mean annual air temperature is about 
60° F. The frost-free season is 210 to 280 days. 

In a typical profile the soil is brown gravelly fine 
sandy loam 17 inches thick. Very dark gray, fractured, 
extremely hard metasedimentary rock extends to a 
depth of 34 inches or more. The soil is slightly acid. 
About 2 percent of the soil surface is large, low rock 
outcrops. 

Permeability is moderately rapid. Available water 
capacity is 1.0 to 2.0 inches. The effective rooting 
depth is 9 to 18 inches. 

These soils are used for watershed, wildlife and, to 
a limited extent, for range. 

Typical profile of Friant fine sandy loam, 30 to 70 
percent slopes, in the Trabuco Ranger District, Cleve- 
land National Forest (north), SEIZNWI!,/, sec. 31, 
T.558., R. 6 W., SBB&M, Orange County, about 14 mile 
south of “Old Camp” on the Santiago Truck Trail: 

Al1l—0 to 4 inches; brown (10YR 5/3) gravelly 
fine sandy loam, very dark grayish brown 
(10YR 8/2) moist; weak fine granular 
structure; slightly hard, friable, non- 
sticky and nonplastic; common very fine, 
few fine and medium roots; very few 
fine tubular pores; about 25 percent an- 
gular pebbles; slightly acid; clear smooth 
boundary. 

A12—4 to 17 inches; brown (10YR 5/3) gravelly 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist; massive; slightly 
hard, friable, nonsticky and nonplastic; 
common fine and medium, few very fine 
roots; few fine and medium tubular 
pores; common very fine interstitial 
pores; about 25 percent angular pebbles; 
slightly acid; abrupt irregular boundary. 

R—17 to 34 inches; very dark gray (10YR 3/1) 
and about 10 percent light yellowish 
brown (1OYR 6/4) and strong brown 
(7.5YR 5/6) fractured metasedimentary 
rock. 

The A horizon ranges from brown to dark brown in 
1OYR hue. Texture is very fine sandy loam or sandy 
loam and in places is gravelly. Reaction ranges from 
medium acid to neutral. Thickness ranges from 9 to 18 
inches. The bedrock is fractured metamorphosed fine 
grained sandstone or schist. 

These soils occur at elevations up to 500 feet higher 
than those observed elsewhere in California because of 
the warmer climate on the west- and south-facing 
slopes of the Santa Ana Mountains. 

153-—Friant fine sandy loam, 30 to 70 percent slopes. 
This steep to very steep soil generally occurs in the 
mountains. It has the profile described as typical of 
the series. 

About 7 percent of this mapping unit is included 


areas of Escondido very fine sandy loam, 3 percent 
Ixchequer-Rock outcrop complex, 8 percent Cieneba- 
Rock outcrop complex, and 10 percent less sloping or 
steeper Friant soils. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is watershed, wildlife, and range. 
Capability unit VIle-1 (19); Shallow Loamy range 
site; Storie index 9. 


Gabino Series 


The Gabino series consists of moderately steep and 
steep, well drained soils on terraces. These soils formed 
in weakly consolidated conglomerate. Slopes are 15 
to 50 percent. Elevation ranges from 200 to 2,500 feet. 
The vegetation is mainly annual grasses and forbs, 
stipa, and seattered brush. Precipitation is 12 to 20 
inches, and the mean annual temperature is 60 to 63° 
F. The frost-free season is 290 to 350 days. 

In a typical profile the surface layer is brown grav- 
elly clay loam 10 inches thick. The subsoil is reddish 
brown gravelly clay 28 inches thick. The substratum 
is weakly consolidated conglomerate. The surface layer 
is medium acid, and the subsoil ranges from slightly 
acid to mildly alkaline with increasing depth. 

The soil is slowly permeable. Available water ca- 
pacity is 8.0 to 6.0 inches. The effective rooting depth 
is 26 to 40 inches. 

Gabino soils are used for dryland pasture, range, 
and watershed. 

Typical profile of Gabino gravelly clay loam, 15 to 
30 percent slopes, about 2,800 feet east of Gabino 
Canyon, Ranch Mission Viejo, Orange County, 
NW'YANEI, sec. 88, T. 7 S., R. 6 W., SBB&M. 

All—0 to 5 inches; brown (10YR 5/3) gravelly 
clay loam, dark brown (7.5YR 3/2) 
moist; weak coarse prismatic structure 
parting to weak medium subangular 
blocky; hard, friable, sticky and plastic; 
common very fine roots; common very 
fine tubular pores; 2 to 3 percent cobbles, 
15 percent pebbles; medium acid; clear 
smooth boundary. 

A12—5 to 10 inches; brown (10YR 5/3) gravelly 
clay loam, dark brown (7.5YR 38/2) 
moist; weak fine and medium subangular 
blocky structure; hard, friable, sticky 
and plastic; common very fine roots; 
common very fine tubular pores; 15 per- 
cent pebbles; medium acid; clear smooth 
boundary. 

B21t—10 to 26 inches; reddish brown (5YR 4/3) 
gravelly clay, dark reddish brown (5YR 
3/3) moist; strong coarse prismatic 
structure; extremely hard, very firm, 
very sticky and very plastic; very few 
very fine roots; very few very fine pores; 
many moderately thick clay films on peds; 
15 percent pebbles; slightly acid; diffuse 
smooth boundary. 

B22t—26 to 38 inches; reddish brown (5YR 4/3) 
gravelly clay, dark reddish brown (5YR 
3/3) moist; strong coarse prismatic 
structure; extremely hard, very firm, 
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very sticky and very plastic; very few 
very fine roots; very few very fine pores; 
many moderately thick clay films on 
peds; 15 percent pebbles; mildly alka- 
line; abrupt smooth boundary. 

Cr—38 to 50 inches; weakly consolidated con- 
glomerate; pebbles and cobbles composed 
of mixed rounded crystalline rocks, some 
strongly weathered. 

The A horizon ranges from brown to dark grayish 
brown in 10YR and 7.5YR hue. Texture is gravelly 
loam, cobbly loam, gravelly clay loam, or cobbly clay 
loam. This horizon is 12 to 20 percent pebbles or 
cobbles, or both. The surface is as much as 50 percent 
pebbles and cobbles. Structure is granular, subangular 
blocky, or prismatic parting to subangular blocky. 
Consistence is slightly hard or hard. Reaction is me- 
dium acid or slightly acid. Thickness ranges from 6 
to 12 inches. 

The Bt horizon is dark reddish gray or reddish 
brown in 5YR hue. Texture is gravelly clay, cobbly 
clay, gravelly sandy clay, or cobbly sandy clay. Thick- 
ness ranges from 20 to 28 inches. 

The Cr horizon is gravelly or cobbly, or both, weakly 
consolidated conglomerate. Fifty to sixty percent of 
the pebbles and cobbles throughout the soil is ex- 
tremely hard metamorphic rock. The rest is generally 
weathered granitic rock. 

154—Gabino gravelly clay loam, 15 to 50 percent 
slopes. This moderately steep soil generally occurs as 
irregularly shaped areas. It has the profile described 
as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Soper cobbly loam, 15 to 50 percent slopes; 
5 percent Yorba cobbly sandy loam; 5 percent Myford 
sandy loam; and 10 percent less sloping or steeper 
Gabino gravelly clay loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is range, watershed, and wildlife. 
Capability unit VIs—1 (19); Clayey range site; Storie 
index 11. 


Garretson Series 


The Garretson series consists of well drained soils 
on alluvial fans. These soils formed in material weath- 
ered dominantly from metasedimentary rock. Slopes 
are 2 to 9 percent. Hlevation ranges from 700 to 1,500 
feet. The vegetation is annual grasses, forbs, chamise, 
and sumac. Precipitation is 12 to 16 inches, and the 
mean annual temperature is about 68° F. The frost- 
free season 1s 250 to 300 days. 

In a typical profile the surface layer is yellowish 
brown, slightly acid graveliy very fine sandy loam 
and gravelly loam. It is about 80 inches thick. The 
underlying material is yellowish brown, mildly alka- 
line gravelly loam and clay loam to a depth of 60 
inches 


erate. Available water capacity 
fective rooting depth is 
60 inches or more. 

rarretson soils are usec for 
and range. 


Typical profile of Garretson gravelly very fine sandy 


dryland pasture, 


loam, 2 to 9 percent slopes, 50 feet west of National 

Forest Boundary and 70 feet south of the north bound- 

ary of the Temescal Ranch, Riverside County, SE14- 

SEY, sec. 38, T. 45., R. 6 W., SBB&M. 

Al1l—0 to 6 inches; yellowish brown (10YR 5/4) 
gravelly very fine sandy loam, dark yel- 
lowish brown (10YR 3/4) moist; mas- 
sive; slightly hard, very friable, slightly 
sticky and nonplastic; few very fine 
roots; common very fine interstitial 
pores; 25 percent angular pebbles; 
slightly acid; clear smooth boundary. 

A12—6 to 30 inches; yellowish brown (LOYR 5/4) 
gravelly loam, dark yellowish brown 
(10YR 3/4) moist; massive; slightly 
hard, very friable, slightly sticky and 
slightly plastic; many very fine, fine, and 
medium roots; common fine and few me- 
dium tubular pores; 20 percent angular 
pebbles; slightly acid; gradual smooth 
boundary. 

30 to 36 inches: yellowish brown (10YR 
5/4) gravelly loam, dark yellowish brown 
(10YR 8/4) moist; massive; slightly 
hard, very friable, slightly sticky and 
slightly plastic; many very fine, fine, and 
medium roots; many fine and few me- 
dium tubular pores; 20 percent angular 
pebbles; mildly alkaline; gradual smooth 
boundary. 

C2—36 to 40 inches; yellowish brown (10YR 5/4) 
gravelly loam, dark yellowish brown 
(10YR 8/4) moist; massive; slightly 
hard, very friable, slightly sticky and 
slightly plastic; common very fine and 
fine roots; many fine tubular pores; 20 
percent angular pebbles; mildly alkaline; 
gradual smooth boundary. 

C8-——40 to 54 inehes; yellowish brown (10YR 
5/4) gravelly light clay loam, dark yel- 
lowish brown (10YR 3/4) moist; mas- 
sive; hard, friable, sticky and plastic; 
few very fine roots; few fine tubular 
pores; 15 percent angular pebbles; mildly 
alkaline; gradual smooth boundary. 

C4—54 to 60 inches; yellowish brown (1OYR 5/4) 
gravelly loam, dark yellowish brown 
(10YR 8/4) moist; massive; slightly 
hard, very friable, slightly sticky and 
slightly plastic; few fine roots; few fine 
tubular pores; 20 percent angular peb- 
bles; mildly alkaline. 

The A horizon ranges from brown or dark yellowish 
brown to yellowish brown in 10YR hue. Reaction is 
slightly acid to neutral. Thickness ranges from 10 to 
34 inches. 

The C horizon ranges from pale brown or brown to 
yellowish brown in 1OYR hue. Reaction ranges from 
slightly acid to mildly alkaline. 

155—Garretson gravelly very fine sandy loam, 2 to 9 
percent slopes. This gently sloping te moderately 
sloping soil generally occurs on alluvial fans and in 
long narrow valleys. It has the profile deseribed as 
typical of the series. 

About 5 percent of this mapping unit is included 
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areas of Corralitos loamy sand, 5 percent Hanford 
sandy loam, and 5 percent Soboba gravelly loamy sand. 
Also included are small areas where slopes are 0 to 2 
percent and some where slopes are 9 to 15 percent. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. 

Present land use is citrus, dryland pasture, and 
range. Capability unit Ile-1 (19); Loamy range site; 
Storie index 72. 


Hanford Series 


The Hanford series consists of well drained soils on 
alluvial fans and alluvial plains. These soils formed in 
granitic alluvium. Slopes are 2 to 9 percent. Elevation 
ranges from 700 to 1,500 feet. The vegetation is annual 
grasses, forbs, and chamise. Precipitation is 12 to 16 
inches, and the mean annual air temperature is about 
63° F. The frost-free season is 250 to 280 days. 

In a typical profile the surface layer is grayish brown 
slightly acid sandy loam 14 inches thick. The under- 
lying material is pale brown, grayish brown, and very 
pale brown, neutral sandy loam and fine gravelly loamy 
sand to a depth of 60 inches or more. 

Permeability is moderately rapid. Available water 
capacity is 7.0 to 9.0 inches. The effective rooting depth 
is 60 inches or more. 

Hanford soils are used for citrus, olives, dryland 
pasture, and some urban development. 

Typical profile of Hanford sandy loam, 2 to 9 percent 
slopes, about 50 feet southeast of the Ortega Highway 
and 50 feet southwest of the National Forest Boundary, 
Riverside County, SWI4SW!, sec. 11 (projected) 
T.65S., BR. 5 W., SBB&M. 

Ap—0 to 4 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(LOYR 3/2) moist; massive; slightly 
hard, very friable, nonsticky and non- 
plastic; many very fine and fine roots; 
common fine tubular pores; few very fine 
interstitial pores; slightly acid; clear 
smooth boundary. 

A12-——4 to 14 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(1OYR 3/2) moist; massive; slightly 
hard, very friable, nonsticky and non- 
plastic; common very fine and fine roots; 
common fine tubular pores; few very fine 
interstitial pores; slightly acid; gradual 
smooth boundary. 

Ci—14 to 31 inches; pale brown (10YR 6/3) 
and grayish brown (10YR 5/2) sandy 
loam, brown (10YR 4/3) and very dark 
grayish brown (10YR 3/2) moist; mas- 
sive; slightly hard, very friable, non- 
sticky and nonplastic; common very fine 
and fine roots; common very fine inter- 
stitial pores; few fine tubular pores; 
neutral; clear smooth boundary. 

C2—31 to 48 inches; pale brown (10YR 6/3) and 
grayish brown (1OYR 5/2) sandy loam, 
brown (10YR 5/3) and very dark gray- 
ish brown (LOYR 3/2) moist; massive; 
slightly hard, very friable, nonsticky 


and nonplastic; few very fine roots; 
neutral; gradual smooth boundary. 

C38—48 to 60 inches; very pale brown (10YR 7/4), 
pale brown (10YR 6/3), and grayish 
brown (10YR 5/2) fine gravelly loamy 
sand, brown (10YR 5/3) and very dark 
grayish brown (10YR 38/2) moist; mas- 
sive; soft, very friable, nonsticky and 
nonplastic; 20 percent granitic pebbles; 
neutral. 

The A horizon ranges from pale brown to grayish 
brown in 10YR hue. Texture is loamy fine sand, coarse 
sandy loam, or sandy loam. Reaction ranges from 
slightly acid to neutral. Thickness ranges from 8 to 
30 inches. 

The C horizon ranges from very pale brown, pale 
brown, or grayish brown, or a mixture of these colors 
in 10YR hue. Texture is sandy loam with strata of 
loamy sand or gravelly loamy sand common in the lower 
part. Reaction ranges from slightly acid to mildly 
alkaline. 

156—Hanford sandy loam, 2 to 9 percent slopes. 
This gently sloping to moderately sloping soil generally 
occurs on alluvial plains and fans and in long narrow 
valleys. It has the profile described as typical of the 
series. 

Included with this soil in mapping are small areas 
of Corralitos loamy sand, Capistrano sandy loam, 
Garretson gravelly very fine sandy loam, and some 
areas of Hanford soils where slopes are 0 to 2 percent 
or 9 or 15 percent. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. 

This soil is used for citrus, olives, dryland pasture, 
and urban development. Capability unit ITe-1 (19); 
Sandy range site; Storie index 85. 


Hueneme Series 


The Hueneme series consists of poorly drained soils 
on alluvial fans and flood plains. These soils formed in 
mixed alluvium. Slopes are 0 to 2 percent. Elevation 
ranges from 5 to 850 feet. The vegetation is annual 
grasses, mustard, and plants that require moisture. 
Precipitation is 12 to 15 inches, and the mean annual 
air temperature is about 61° F. The frost-free season 
is 800 to 350 days. 

In a typical profile the surface layer is light brownish 
gray fine sandy loam 27 inches thick. The underlying 
material is stratified light gray and light brownish 
gray loamy sand, silt loam, loamy fine sand, fine sandy 
loam, and silty clay loam. It extends to a depth of 60 
inches or more. There are prominent or distinct mottles 
in most horizons. 

The soil is moderately alkaline throughout and is 
calcareous in all but the loamy fine sand horizon. 
Permeability is moderately rapid. 

Hueneme soils are used for row crops, field crops, 
and urban development. 

Typical profile of Hueneme fine sandy loam, about 
200 feet southeast from the corner of Magnolia Avenue 
and Atlanta Avenue, Huntington Beach, Orange 
County, NWI4ZNW14 sec. 18 (projected) T. 6 S 
R. 10 W., SBB&M. 

Api—0 to 8 inches; light brownish gray (10YR 
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6/2) fine sandy loam, dark grayish brown 
(10YR 4/2) moist; weak medium sub- 
angular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; com- 
mon very fine roots; few very fine 
tubular pores; slightly effervescent ; dis- 
seminated lime; moderately alkaline; 
abrupt smooth boundary. 

Ap2—8 to 16 inches; light brownish gray (LOYR 
6/2) fine sandy loam, dark grayish brown 
(LOYR 4/2) moist; weak medium sub- 
angular blocky structure; hard, friable, 
nonsticky and nonplastic; common very 
fine roots; common very fine tubular 
pores; slightly effervescent; dissemi- 
nated lime; moderate alkaline; clear 
wavy boundary. 

A13-—16 to 27 inches; light brownish gray (10YR 
6/2) fine sandy loam, dark grayish brown 
(10YR 4/2) moist; weak medium sub- 
angular blocky structure; hard, friable, 
nonsticky and nonplastic; common very 
fine roots; few very fine and common 
fine tubular pores; slightly effervescent ; 
disseminated lime; moderately alkaline; 
abrupt smooth boundary. 

lIC1—27 to 32 inches; light gray (1OYR 7/2) 
loamy sand, grayish brown (LOYR 5/2) 
moist; single grain; loose, nonsticky and 
nonplastic; common very fine and fine 
interstitial pores; very slightly efferves- 
cent; disseminated lime; moderately 
alkaline; some 4- to 6-inch diameter pock- 
ets of material from A horizon; clear 
smooth boundary. 

IlIC2—32 to 35 inches; light brownish gray 
(2.5Y 6/2) silt loam, grayish brown 
(2.5Y 5/2) moist; common fine promi- 
nent brownish yellow (LOYR 6/6) mot- 
tles, yellowish brown (10YR 5/6) moist; 
weak medium platy structure; slightly 
hard, firm, slightly sticky and slightly 
plastic; very few very fine roots; com- 
mon very fine and fine tubular pores; 
strongly effervescent; disseminated lime; 
moderately alkaline; abrupt smooth 
boundary. 

IVC3—-35 to 42 inches; light brownish gray 
(10YR 6/2) and light yellowish brown 
(1OYR 6/4) loamy fine sand, grayish 
brown (1LOYR 5/2) and light yellowish 
brown (10YR 6/4) moist; massive; soft, 
very friable, nonsticky and nonplastic ; 
very few fine tubular pores; moderately 
alkaline; abrupt wavy boundary. 

VC4—42 to 44 inches; light brownish gray (2.5Y 
6/2) fine sandy loam, grayish brown 
(2.5¥ 5/2) moist; common fine distinet 
light gray (10YR 7/1) and light yellow- 
ish brown (10OYR 6/4) mottles, gray 
(10YR 6/1) and dark yellowish brown 
(10YR 4/4) moist; massive; weak me- 
dium bedding; soft, friable, nonsticky 
and nonplastic; few very fine and fine 
tubular pores; slightly effervescent; dis- 


seminated lime; moderately alkaline; 
abrupt wavy boundary. 

VIC5—44 to 60 inches; light brownish gray 
(10YR 6/2) silty clay loam, dark grayish 
brown (10YR 4/2) moist; many medium 
distinct olive yellow (2.5Y 6/6) and 
brownish yellow (1lOYR 6/6) mottles, 
olive brown (2.5Y 4/4) and brownish 
yellow (10YR 6/6) moist; moderate 
coarse prismatic structure; hard, firm, 
sticky and plastic; common very fine and 
fine tubular pores; slightly effervescent ; 
disseminated lime; moderately alkaline; 
few sea shells; some threadlike salts. 

The A horizon ranges from light gray to light 
brownish gray to pale brown in 10YR and 2.5Y hue. 
Texture is sandy loam or fine sandy loam. Structure 
typically ranges from platy or granular to subangular 
blocky. In places this horizon is massive. Dry consis- 
tence ranges from soft to slightly hard or hard because 
of cultivation. Reaction is generally mildly alkaline, 
but may be strongly alkaline in saline-alkali areas. 
The soil ranges from slightly to violently calcareous. 
Thickness ranges from 10 to 20 inches. 

In many places the C horizon contains thin strata of 
organic material. 

157—HIueneme fine sandy loam. This nearly level 
soil generally occurs on large alluvial fans or flood 
plains. 

About 5 percent of this mapping unit is included 
areas of Bolsa silt loam, 2 percent San Emigdio fine 
sandy loam, and 5 percent Hueneme fine sandy loam, 
drained. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 7.0 to 9.0 
inches. The water table is at a depth of 40 to 60 
inches. The effective rooting depth for most crops is 
more than 60 inches. 

Present land use is row crops, field crops, and urban 
development. Capability unit Iw-2 (19); range site 
not assigned; Storie index 76. 

158—Hueneme fine sandy loam, drained. This nearly 
level soil generally occurs on large alluvial fans or 
flood plains. It has the profile described as typical of 
the series. 

About 5 percent of this mapping unit is included 
areas of Bolsa silt loam, drained; 5 percent San Emig- 
dio fine sandy loam, 0 to 2 percent slopes ; and 5 percent 
Hueneme fine sandy loam. 

Drainage has been altered by the lowering of the 
water table and by pumping wells or constructing 
flood control channels. The water table is now below 60 
inches at all times. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 7.0 to 9.0 
inches. The effective rooting depth is 60 inches or more. 

Present land use is row crops, field crops, and urban 
development. Capability unit I (19); range site not 
assigned; Storie index 85. 


Los Posas Series 


The Las Posas series consists of well drained soils 
on uplands. These soils formed in material weathered 
from gabbro. Slopes are 15 to 50 percent. Elevation 
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ranges from 1,000 to 3,000 feet. The vegetation is 
chaparral and an understory of short grasses. Precipi- 
tation is 16 to 25 inches, and the mean annual air 
temperature is about 61° F. The frost-free season is 
240 to 320 days. 

In a typical profile the surface layer is reddish brown 
gravelly loam and loam 9 inches thick. The subsoil is 
dark red clay 18 inches thick. The substratum is yellow- 
ish red weathered gabbro to a depth of 44 inches or 
more. 

The soil is neutral throughout. Permeability is mod- 
erately slow. Available water capacity is 3.0 to 6.5 
inches. The effective rooting depth is 26 to 40 inches. 

Las Posas soils are used for range, watershed, and 
wildlife. 

Typical profile of Las Posas gravelly loam, 15 to 50 
percent slopes, about 34 mile east of Tenajo Truck 
Trail along Los Alamos Truck Trail, Riverside County, 
SWIYANWI, sec. 23, T. 7 8., RB. 5 W., SBB&M. 

O1-——14 inch to 0; fine litter of partly decomposed 
leaves and twigs. 

Al—0 to 5 inches; reddish brown (BYR 4/4) 
gravelly loam, dark reddish brown (SYR 
3/4) moist; weak fine and medium sub- 
angular blocky structure; slightly hard, 
very friable, slightly sticky and non- 
plastic; few fine and common very fine 
roots; few medium common very fine and 
fine tubular pores; 20 percent pebbles, 5 
percent angular cobbles; 5 percent stones 
and cobbles on the surface; neutral; clear 
smooth boundary. 

A3—5 to 9 inches; reddish brown (5YR 4/4) 
heavy loam, dark reddish brown (5YR 
3/4) moist; moderate medium subangu- 
lary blocky structure; slightly hard, fri- 
able, slightly sticky and slightly plastic; 
few very fine, fine and coarse roots; 
common very fine, fine, and medium 
tubular pores; many thin clay films on 
peds; 5 percent angular pebbles; neutral: 
abrupt smooth boundary. 

B2t—9 to 27 inches; dark red (2.5YR 38/6) clay, 
dark red (2.5YR 3/6) moist; strong 
coarse angular blocky structure; very 
hard, firm, very sticky and plastic: few 
very fine and coarse roots; common very 
fine interstitial pores; continuous clay 
films on peds and in pores; 5 percent 
angular pebbles, few 8 to 4-inch un- 
weathered rock fragments in upper part 
of this horizon; neutral; gradual wavy 
boundary. 

Cr-—-27 to 44 inches; yellowish red (5Y¥YR 5/6) 
weathered gabbro, yellowish red (SYR 
4/6) moist; very few very fine and me- 
dium roots; many thick clay films on 
fractures; neutral. 

The A horizon ranges from dark brown to reddish 
brown in 5YR or 7.5¥ hue. Texture is gravelly fine 
sandy loam, gravelly loam, loam, or gravelly clay loam. 
Structure ranges from granular to subangular blocky. 
Reaction is slightly acid to neutral. Thickness ranges 
from 8 to 16 inches. 


The A3 horizon is generally slightly higher in clay 
and may be gravelly. Structure is subangular or angu- 
lar blocky. 

The B2t horizon ranges from dark red to dark 
reddish brown to reddish brown in 2.5YR hue. Texture 
is heavy clay loam or clay. Reaction ranges from 
slightly acid to mildly alkaline. Thickness ranges from 
18 to 24 inches. Depth to weathered bedrock is 26 to 
40 inches. 

159—Las Posas gravelly loam, 15 to 50 percent 
slopes. This moderately steep to steep soil generally 
occurs on broad ridgetops and on side slopes. It has 
the profile described as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Friant fine sandy loam, 5 percent Blasingame 
stony loam, 5 percent Cieneba sandy loam, and 10 
percent less sloping or steeper Las Posas soil. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is range, watershed, and wildlife. 
Capability unit VIIe-1 (19) ; Loamy range site; Storie 
index 18. 


Laughlin Series 


The Laughlin series consists of well drained soils 
on uplands. These soils formed in material weathered 
from metamorphic rock. Slopes are 30 to 50 percent. 
Elevation ranges from 3,000 to 5,500 feet. The vegeta- 
tion is brush, some small areas of annual grasses, and 
some areas of semidense to open stands of Coulter 
pine and oak. Precipitation is 20 to 30 inches, and the 
mean annual air temperature is about 57° F. The 
frost-free season is 150 to 180 days. 

In a typical profile the surface layer is brown 
gravelly loam and loam 10 inches thick. The subsoil is 
brown loam and yellowish brown gravelly clay loam 
29 inches thick. Yellowish brown metamorphic bed- 
rock is at a depth of 39 inches. 

The soil is medium acid in the upper 8 inches of the 
surface layer and slightly acid below. It is moderately 
permeable. Available water capacity is 3.0 to 6.0 inches. 
The effective rooting depth is 24 to 40 inches for 
annual grasses, but brush and tree roots can easily 
penetrate the metamorphic rock along fractures. 

Laughlin soils are used for watershed, wildlife, 
recreation and, to a limited extent, for livestock 
grazing. 

Typical profile of Laughlin gravelly loam, 30 to 50 
percent slopes, in the Trabuco Ranger District, Cleve- 
land National Forest (north), Orange County, about 
¥g mile north-northwest of Santiago Peak along Main 
Divide Road, SEIZSE', sec. 19, T. 5 Ss. R. 6 W,, 
SBB&M. 

O1—14 inch to 0; partly decomposed grass stems, 
leaves, and roots; approximately 2 per- 
cent 3- to 10-inch and 5 percent 14- to 
35-inch angular rock fragments. 

All—0 to 8 inches; brown (10YR 4/3) gravelly 
loam, very dark grayish brown (10YR 
5/2) moist; weak very fine and fine 
granular structure; soft, very friable, 
nonsticky and nonplastic; many very 
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fine roots; many very fine pores; about 
5 percent cobbles and 15 percent angular 
pebbles; medium acid; clear smooth 
boundary. 

A12—8 to 10 inches; brown (1OYR 4/3) loam, 
very dark grayish brown (1OYR 3/2) 
moist; weak fine granular structure; 
slightly hard, friable, nonsticky and non- 
plastic; many very fine and fine roots; 
many very fine and fine pores; about 2 
percent cobbles and 5 percent angular 
pebbles; slightly acid; clear smooth 
boundary. 

B21-—10 to 23 inches; brown (1OYR 5/8) heavy 
loam, dark brown (10YR 4/3) moist; 
weak very fine, fine, and medium sub- 
angular blocky structure; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; few medium common very fine and 
fine roots; common very fine, fine, and 
medium pores; about 10 percent angular 
pebbles; slightly acid; gradual smooth 
boundary. 

B22—23 to 32 inches; yellowish brown (10YR 
5/4) gravelly light clay loam, dark yel- 
lowish brown (10YR 4/4) moist; weak 
fine and medium subangular blocky 
structure; slightly hard, friable, sticky 
and plastic; few coarse and common very 
fine, fine, and medium roots; common 
very fine, fine, and medium tubular pores; 
20 percent angular pebbles; slightly acid; 
gradual smooth boundary. 

B28-—32 to 389 inches; yellowish brown (10YR 
5/4) gravelly light clay loam, dark yel- 
lowish brown (10YR 4/4) moist; mas- 
sive; slightly hard, friable, slightly 
sticky and slightly plastic; few very fine 
and fine and common medium roots; 
common very fine, fine and medium 
pores; about 35 percent angular pebbles; 
shehtly acid; gradual smooth boundary. 

R—-39 to 50 inches; yellowish brown metamorphic 
bedrock. 

The A horizon ranges from grayish brown or brown 
to dark yellowish brown in LOYR hue. Texture is 
gravelly fine sandy loam, gravelly loam, gravelly light 
clay loam, or loam. Thickness ranges from 8 to 11 
inches. This horizon is 5 to 20 percent angular rock 
fragments. 

The B horizon ranges from brown to yellowish 
brown to dark yellowish brown in 10YR hue. Texture 
is gravelly heavy loam, gravelly light clay loam, or 
loam. Thickness ranges from 16 to 29 inches. Reaction 
is slightly acid to medium acid. 

This soil has a higher base saturation than is typical 
of Laughlin soils elsewhere in California. 

160—Laughlin gravelly loam, 30 to 50 percent 
slopes. This steep soil generally occurs on north-facing 
mountainsides. It has the profile described as typical 
of the series. 

About 5 percent of this mapping unit is included 
areas of Exchequer-Rock outcrop complex, 2 percent 


Escondido very fine sandy loam, and 8 percent Friant 
fine sandy loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

This soil is used for watershed, wildlife, recreation 
and, to a limited extent, for range. Capability unit 
Vile-1 (20) ; Loamy range site; Storie index 19. 


Marina Series 


The Marina series consists of somewhat excessively 
drained soils on terraces near the coast. These soils 
formed in old eolian sands. Slopes are 0 to 9 percent. 
Elevation ranges from 50 to 600 feet. The vegetation 
is mainly annual grasses and forbs and some areas of 
scattered low brush. Precipitation is 12 to 15 inches, 
and the mean annual air temperature is about 61° F. 
The frost-free season is 320 to 365 days. 

In a typical profile the surface layer is grayish 
brown, light brownish gray, and pale brown loamy 
sand 33 inches thick. The subsoil is light yellowish 
brown and light gray loamy sand 27 inches thick 
and less than 10 percent 14- to J-inch wavy bands 
of dark brown sandy loam. The substratum is very 
pale brown sand and a few 14- to 14-inch wavy bands 
of dark brown sandy loam. 

The soil is medium acid throughout. It is moderately 
permeable. Available water capacity is 3.5 to 5.0 inches. 
The effective rooting depth is 60 inches or more. 

Marina soils are used for barley, pasture, range, and 
urban development. 

Typical profile of Marina loamy sand, 2 to 9 percent 
slopes, at the west end and on the east side of Scenic 
Drive, Dana Point, Orange County, NWI4ASW!,. sec. 
21,T.858., R.8 W., SBB&M. 

Ali—0O to 7 inches; grayish brown (LOYR 5/2) 
loamy sand, dark grayish brown (10YR 
4/2) moist; massive; slightly hard, very 
friable, nonsticky and nonplastic; com- 
mon very fine and few fine roots; many 
very fine tubular pores; many very fine 
interstitial pores; medium acid; diffuse 
wavy boundary. 

A1l2—7 to 12 inches; light brownish gray (1OYR 
6/2) loamy sand, brown (1OYR 4/8) 
moist; massive; slightly hard, very fri- 
able, nonsticky and nonplastic; common 
very fine and fine roots; many very fine 
tubular pores; many very fine intersti- 
tial pores; medium acid; diffuse wavy 
boundary. 

Ai3-—12 to 33 inches; pale brown (1O0YR 6/3) 

loamy sand, brown (10YR 4/3) moist; 

massive; slightly hard, very friable, non- 
sticky and nonplastic; common very fine 
and fine reots; many very fine tubular 
pores; many very fine interstitial pores; 
medium acid: abrupt irregular boundary. 
83 to 56 inches; light yellowish brown (1OYR 

6/4) loamy sand, yellowish brown 

(10YR 5/4) moist; massive; hard, fri- 

able, nonsticky and nonplastic; few very 

fine and fine roots; common very fine 
tubular pores; many very fine interstitial 
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pores; six continuous distinct, wavy, 
dark brown (7.5YR 4/4) heavy sandy 
loam lamellae (two 14-inch; two 14-inch, 
and two tI-inch thick bands); medium 
acid; gradual smooth boundary. 

B38—56 to 60 inches; light gray (LOYR 7/2) loamy 
sand, pale brown (10YR 6/3) moist; 
massive; slightly hard, friable, nonsticky 
and nonplastic; few very fine roots; 
common very fine tubular pores; many 
very fine interstitial pores; several con- 
tinuous distinct, wavy, 1%4- and 14-inch 
thick dark brown (7.5YR 4/4) heavy 
sandy loam lamellae; medium acid; grad- 
ual smooth boundary. 

C—60 to 80 inches; very pale brown (1LOYR 7/3) 
sand, pale brown (10YR 6/3) moist; 
massive; slightly hard, loose, nonsticky 
and nonplastic; many very fine inter- 
stitial pores; several 14- to 14-inch thick, 
wavy, dark brown (1OYR 4/3 and 7.5YR 
4/4) sandy loam lamellae; medium acid. 

The A horizon ranges from light brownish gray or 
pale brown to grayish brown or brown in 10YR hue. 
It ranges from single grain to massive. Texture is 
loamy sand or loamy fine sand. Dry consistence ranges 
from loose to slightly hard. Reaction ranges from 
slightly acid to medium acid. Thickness ranges from 
10 to 38 inches. 

The B horizon ranges from light yellowish brown 
to light gray to pale brown or light brown in 10YR 
and 7.5YR hue. It has dark brown to reddish brown 
clay bands in 7.5YR and 5YR hue. Texture is loamy 
sand or loamy fine sand and lamellae of sandy loam to 
heavy sandy loam. Lamellae are slightly firmer than 
matrix. Reaction ranges from medium acid to neutral. 
Thickness ranges from 20 to 27 inches. Lamellae are 
VY%- to 1-inch thick. 

161—Marina loamy sand, 0 to 2 percent slopes. This 
nearly level soil generally occurs on terraces near the 
coast. 

About 5 percent of this mapping unit is included 
areas of soils that are sandy loam throughout but are 
otherwise similar to this Marina soil; 5 percent soils 
having a weakly cemented sandy substratum; and 3 
percent Myford sandy loam, thick surface, 0 to 2 per- 
cent slopes. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. 

These soils are used for field crops, pasture, range, 
and urban development. Capability unit IlIs-4 (19); 
Sandy range site; Storie index 90. 

162——Marina loamy sand, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil generally 
occurs on terraces near the coast. It has the profile 
described as typical of the series. 

About 5 percent of this mapping unit is included 
areas of soils that are sandy loam throughout but are 
otherwise similar to this Marina soil; 5 percent soils 
having a weakly cemented sandy substratum; 3 percent 
Myford sandy loam, thick surface, 2 to 9 percent slopes; 
and 10 percent less sloping or steeper Marina loamy 
sand, 

If the soil is bare, runoff is slow to medium and 
the erosion hazard is slight to moderate. 


These soils are used for field crops, pasture, range, 
and urban development. Capability unit IVs—4 (19); 
Sandy range site; Storie index 65. 


Metz Series 


The Metz series consists of somewhat excessively 
drained soils on flood plains and alluvial fans. These 
soils formed in mixed alluvium. Slopes are 0 to 5 per- 
cent. Elevation ranges from 25 to 1,500 feet. The 
vegetation is annual grasses and forbs. Precipitation 
is 12 to 18 inches, and the mean annual air temperature 
: about 62° F. The frost-free season is 270 to 350 

ays. 

In a typical profile the surface layer is pale brown 
and brown loamy sand 17 inches thick. The underlying 
material is stratified pale brown and very pale brown 
loamy sand, sandy loam, and very fine sandy loam to a 
depth of 63 inches or more. 

The soil is moderately alkaline and calcareous 
throughout. It is moderately permeable. 

Metz soils are used for row crops, field crops, and 
urban development. 

Typical profile of Metz loamy sand, on the Irvine 
Ranch, S!14N' sec. 106 (by private survey), Orange 
County, 500 feet northeast of Hines Nursery: 

Apl—0 to 8 inches; pale brown (10YR 6/3) loamy 
sand, brown (1LOYR 5/3) moist; single 
grained; loose, nonsticky and nonplastic; 
many very fine and fine roots; many very 
fine tubular pores; violently effervescent ; 
moderately alkaline; abrupt smooth 
boundary. 

Ap2—3 to 10 inches; pale brown (10YR 6/3) 
loamy sand, brown (10YR 4/3) moist; 
single grained; loose, nonsticky and non- 
plastic ; common very fine roots; common 
very fine and many fine tubular pores; 
violently effervescent; moderately alka- 
line; clear smooth boundary. 

A18—-10 to 17 inches; brown (10YR 5/3) loamy 
sand, brown (10YR 4/8) moist; massive; 
soft, very friable, nonsticky and non- 
plastic; few very fine roots; few very fine 


tubular pores; violently effervescent ; 
moderately alkaline; clear smooth 
boundary. 


Ci1—-17 to 20 inches; pale brown (10YR 6/8) 
loamy sand, brown (1LOYR 4/3) moist; 
massive; soft, very friable, nonsticky and 
nonplastic; very few very fine roots; few 
very fine tubular pores; violently effer- 
vescent; moderately alkaline; clear 
smooth boundary. 

C2—20 to 33 inches; pale brown (10YR 6/3) 
light sandy loam, brown (10YR 5/3) 
moist; massive; soft, very friable, non- 
sticky and nonplastic; few very fine 
roots; few very fine and common fine 


tubular pores; violently effervescent; 
moderately alkaline; gradual wavy 
boundary. 


C3-—33 to 38 inches; very pale brown (LOYR 7/3) 
loamy sand, brown (10YR 5/3) moist; 
massive; soft, very friable, nonsticky and 
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nonplastic; few very fine and common 
fine tubular pores; violently effervescent ; 
moderately alkaline; gradual smooth 
boundary. 

C4—88 to 47 inches; very pale brown (10YR 7/3) 
loamy coarse sand, brown (A0YR 5/3) 
moist: single grained; loose, nonsticky 
and nonplastic; few very fine and com- 
mon fine tubular pores; 10 percent 
14-inch and smaller pebbles; violently 
effervescent; moderately alkaline; abrupt 
wavy boundary. 

IIC5—-47 to 68 inches; pale brown (1OYR 6/3) 
very fine sandy loam, brown (LOYR 4/8) 
moist; massive; slightly hard, very fri- 
able, nonsticky and nonplastic ; few fine 
and medium tubular pores; violently ef- 
fervescent; moderately alkaline. 

The A horizon ranges from light brownish gray to 
pale brown or brown in 10YR hue. Texture is loamy 
sand or light sandy loam. Thickness ranges from 10 to 
20 inches. Reaction is neutral to moderately alkaline. 
In places this horizon is calcareous. 

The C horizon ranges from light gray, light brownish 
gray, and pale brown to very pale brown in 10YR hue. 
Texture, which varies because of stratification, ranges 
from very fine sandy loam to sand. Reaction is neutral 
to moderately alkaline. Some horizons are calcareous. 
In some areas the C horizon is silt Joam or silty clay 
loam below a depth of 40 inches. 

163—Metz loamy sand. This nearly level to gently 
sloping soil generally occurs on large fans and on flood 
plains. It has the profile described as typical of the 
series, 

About 5 percent of this mapping unit is included 
areas of San Emigdio fine sandy loam, 5 percent 
Hueneme fine sandy loam, 3 percent Corralitos loamy 
sand, 2 percent Riverwash, and 10 percent Metz loamy 
sand, moderately fine substratum. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 4.0 to 6.0 
inches. The effective rooting depth is 60 inches or 
more. 

This soil is used for row crops, field crops, and urban 
development. Capability unit II1s—4 (19) ; Sandy range 
site; Storie index 80. 

164—Metz loamy sand, moderately fine substratum. 
This nearly level to gently sloping soil generally occurs 
on large fans and on flood plains. It has a profile 
similar to the one described as typical of the series but 
generally has a 2- to 6-inch layer of dark gray to light 
brownish gray silty clay loam or silt loam 40 to 60 
inches below the surface. In places the moderately fine 
textured material is mottled. 

About 5 percent of the mapping unit is included 
areas of San Emigdio fine sandy loam, moderately 
fine substratum, 0 to 2 percent slopes; 3 percent Cor- 
ralitos loamy sand; 5 percent Hueneme fine sandy 
loam; and 10 percent Metz loamy sand. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 5.0 to 6.0 
inches. The effective rooting depth is 60 inches or 
more. The water table is intermittently perched above 
the moderately fine textured layer after above normal 
rainfall or after irrigation. 


This soil is used for row crops, field crops, and urban 
development. Capability unit Ifs—4 (19) ; Sandy range 
site; Storie index 72. 


Mocho Series 


The Mocho series consists of well drained soils on 
alluvial fans and flood plains. These soils formed in 
alluvium derived from sedimentary rocks. Slopes are 
0 to 9 percent, Elevation ranges from 50 to 700 feet. 
The vegetation is annual grasses and forbs and some 
sycamore trees. Precipitation is 12 to 16 inches, and 
the mean annual air temperature is 59 to 62° F. The 
frost-free season is 270 to 840 days. 

In a typical profile the surface layer is brown and 
grayish brown loam 31 inches thick. The next layers 
are light brownish gray, brown, and pale brown 
stratified fine sandy loam, silty clay loam, and loam to 
a depth of 61 inches or more. 

The soil is moderately alkaline and_ calcareous 
throughout. It is moderately permeable. The effective 
rooting depth is 60 inches or more. 

Mocho soils are used for irrigated crops, citrus, and 
urban development. 

Typical profile of Mocho loam, 0 to 2 percent slopes, 
about 25 feet west of Grand Avenue and 14, mile south 
of McFadden Avenue, Santa Ana, NEIANEI, sec. 
19 (projected), T.558., R. 9 W., SBB&M. 

All—0 to 2 inches; brown (10YR 5/3) joam, 
dark brown (10YR 8/38) moist; mod- 
erate medium and thick platy structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; 
very few very fine tubular pores; very 
slightly calcareous; moderately alkaline; 
abrupt smooth boundary. 

A122 to 15 inches; grayish brown (LOYR 5/2) 
heavy loam, very dark grayish brown 
(LOYR 3/2) moist; moderate medium 
and coarse subangular and angular 
blocky structure; hard, friable, sticky 
and plastic; common very fine roots in 
the upper 2 inches, very few very fine 
and common fine and medium roots be- 
low; common fine and medium and few 
coarse tubular pores; strongly calcare- 
ous; moderately alkaline; clear wavy 
boundary. 

A13—15 to 31 inches; grayish brown (10YR 5/2) 
loam, dark grayish brown (1OYR 4/2) 
moist; weak medium and coarse sub- 
angular blocky structure ; slightly hard, 
very friable, slightly sticky and slightly 
plastic; very few fine and medium roots; 
many very fine, fine, medium, and coarse 
tubular pores; strongly calcareous; mod- 
erately alkaline; abrupt smooth bound- 
ary. 

IIC1—31 to 45 inches; light brownish gray (10YR 
6/2) fine sandy loam, dark grayish brown 
(10YR 4/2) moist; massive; slightly 
hard, very friable, slightly sticky and 
slightly plastic; very few very fine and 
common medium and coarse roots; com- 
mon very fine and fine and many medium 
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and coarse tubular pores; strongly cal- 
careous; moderately alkaline; abrupt 
smooth boundary. 

I11C2—45 to 52 inches; brown (10YR 5/8) light 
silty clay loam, dark brown (10YR 3/3) 
moist; massive; slightly hard, firm, 
sticky and plastic; very few very fine, 
fine, medium, and coarse roots; common 
very fine, fine, medium, and coarse tubu- 
lar pores; strongly calcareous; dissemi- 
nated lime in some fine filaments; moder- 
ately alkaline; clear smooth boundary. 

IIC3—52 to 61 inches; pale brown (10YR 6/3) 
heavy loam, brown (10YR 4/3) moist: 
massive; slightly hard, firm, slightly 
sticky and slightly plastic; very few very 
fine and fine roots; common very fine, 
fine, medium, and coarse tubular pores; 
violently calcareous; disseminated lime 
in medium sized filaments and soft mas- 
ses; moderately alkaline. 

The A horizon ranges from brown to grayish brown 
or dark grayish brown in 10YR hue. Texture is sandy 
loam, loam, or clay loam. Structure ranges from granu- 
lar or platy to angular and subangular blocky. This 
horizon is very slightly to strongly calcareous. Thick- 
ness ranges from 10 to 31 inches. 

The C horizon ranges from light brownish gray to 
light grayish brown to brown or pale brown in 10YR 
or 2.5Y hue. There are few mottles below a depth of 40 
inches. Texture is loam, fine sandy loam, or silty clay 
loam stratified with loamy sand, sandy loam, and silt. 
In a few places there is a buried A horizon. The C 
horizon is massive or has subangular blocky structure. 
Dry consistence ranges from slightly hard to dry. 

165-—Mocho sandy loam, 0 to 2 percent slopes. This 
nearly level soil generally occurs on alluvial fans or 
flood plains. It has a profile similar to the one described 
as typical of the series, but the surface layer is sandy 
loam 10 to 14 inches thick. 

About 5 percent of this mapping unit is ineluded 
areas of Mocho loam; 5 percent Sorrento sandy loam, 
0 to 2 percent slopes; and 5 percent San Emigdio fine 
sandy loam, 0 to 2 percent slopes. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 9.5 to 
12.0 inches. 

Present land use is irrigated erops, citrus, and urban 
development. Capability unit I (19); Loamy range 
site; Storie index 95, 

166-—Mocho loam, 0 to 2 percent slopes. This nearly 
level soil generally occurs on fans or flood plains, It 
has the profile described as typical of the series. 

About 10 pereent of this mapping unit is included 
areas of Mocho sandy loam; 5 percent Sorrento loam, 
0 to 2 percent slopes; 8 percent Bolsa silt loam, drained; 
and 3 percent Chino silty clay loam, drained. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 9.5 to 
12.0 inches. 

Present land use is irrigated crops, citrus, and urban 
development. Capability unit I (19); Loamy range 
site; Storie index 100. 

167—-Mocho loam, 2 to 9 percent slopes. This gently 


sloping to moderately sloping soil generally occurs on 
fans or flood plains. 

About 10 percent of this mapping unit is included 
areas of Mocho sandy loam; 5 percent Sorrento loam, 
2 to 9 percent slopes; and 3 percent Botella loam, 2 
to 9 percent slopes. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. Available water 
capacity is 9.5 to 12.0 inches. 

Present land use is irrigated crops, citrus, range, 
and urban development. Capability unit Ile-1 (19) ; 
Loamy range site; Storie index 90. 


Modjeska Series 


The Modjeska series consists of well drained soils on 
terraces. These soils formed in mixed alluvium. Slopes 
are 0 to 30 percent. Elevation ranges from 200 to 
1,500 feet. The vegetation is annual grasses and forbs 
and some brush along terrace breaks. Precipitation is 
14 to 20 inches, and the mean annual air temperature 
is about 62° F. The frost-free season is 280 to 330 days. 

In a typical profile the surface layer and upper part 
of the subsoil are brown gravelly loam 14 inches thick. 
The rest of the subsoil is reddish brown and light 
brown very cobbly loam 49 inches thick. The sub- 
stratum is light brown very gravelly loamy sand to a 
depth of 71 inches or more. 

The soil is slightly acid throughout. It is moderately 
permeable. Available water capacity is 4.5 to 6.0 inches. 
The effective rooting depth is more than 60 inches. 

Modjeska soils are used for citrus, dryland barley, 
dryland pasture, and urban development, 

Typical profile of Modjeska gravelly loam, 2 to 9 
percent slopes, 300 feet west of a private road and 0.9 
mile north-northeast of triangulation point 1116, on 
the west side of Planto Traubuco, Rancho Mission 
Viejo, Orange County, NWI4NW1, sec. 22, T. 6 S., 
R.7 W., SBB&M. 

Ap-—0 to 5 inches; brown (10YR 5/3) gravelly 
loam, dark brown (7.5YR 3/2) moist; 
moderate medium and coarse granular 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very 
fine and fine roots; few very fine tubular 
pores; 20 percent pebbles; slightly acid; 
abrupt smooth boundary. 

Bi-—-5 to 14 inches; brown (7.5YR 5/2) gravelly 
loam, dark brown (7.5YR 3/2) moist ; 
weak fine and medium subangular blocky 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; common very 
fine roots; common very fine tubular 
pores; 20 percent pebbles; slightly acid; 
gradual smooth boundary. 

B21t—14 to 28 inches; reddish brown (5YR 5/38) 
very cobbly loam, dark reddish brown 
(5YR 8/3) moist; moderate fine and me- 
dium granular structure; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; common very fine roots; common 
very fine tubular pores; many fine in- 
terstitial pores; common thin clay films 
line the pores; many moderately thick 
clay films around cobbles and pebbles; 


ORANGE COUNTY, CALIFORNIA 35 


30 percent cobbles and 20 percent peb- 
bles; slightly acid; gradual smooth 
boundary. 

B22t—28 to 46 inches; reddish brown (5YR 5/8) 
very cobbly loam, dark reddish brown 
(5YR 3/3) moist; moderate fine and me- 
dium granular structure; slightly hard, 
friable, slightly sticky and slightly plas- 
tic; common very fine roots; common 
very fine tubular pores; many fine in- 
terstitial pores; many thin clay films as 
bridges; many moderately thick clay 
films around cobbles and pebbles; 35 per- 
cent cobbles and 25 percent pebbles; 
slightly acid; gradual smooth boundary. 

B38-—46 to 63 inches; light brown (7.5YR 6/4) 
very cobbly loam, brown (7.5YR 4/4) 
moist; weak fine and medium granular 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; common very 
fine roots; many very fine tubular pores; 
40 percent cobbles and 35 percent peb- 
bles; slightly acid; clear smooth 
boundary. 

C-—63 to 71 inches; light brown (7.5YR 6/4) very 
gravelly loamy sand, brown (7.5YR 5/4) 
moist; single grained; loose, nonsticky 
and nonplastic; few very fine roots; 50 
percent pebbles and 380 percent cobbles; 
slightly acid. 

The A horizon ranges from brown to grayish brown 
in 7.5YR and 10YR hue. Texture is gravelly loam or 
gravelly very fine sandy loam. Structure ranges from 
granular to subangular blocky. Dry consistence ranges 
from slightly hard to hard. Thickness ranges from 3 to 
11 inches. 

The B2 horizon ranges from reddish brown to brown 
in BYR and 7.5YR hue. Texture is very gravelly loam 
or very cobbly loam, Structure ranges from granular 
to subangular blocky. Dry consistence ranges from 
slightly hard to hard. Thickness ranges from 17 to 82 
inches. 

The C horizon is very pale brown, pale brown, light 
brown, yellowish brown, brown, or reddish brown in 
SYR, 7.5YR, or 10YR hue. Texture is very gravelly or 
eee cobbly loam or very gravelly or very cobbly loamy 
sand. 

The profile is 85 to 50 percent or more coarse frag- 
ments. 

168——Modjeska gravelly loam, 0 to 2 percent slopes. 
This nearly level soil generally occurs on broad terraces. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, thick surface, 0 to 2 
percent slopes; 3 percent Myford sandy loam, 0 toe 2 
aa slopes; and 5 percent Yorba gravelly sandy 
oam, 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. 

Present land use is urban development and citrus. 
Capability unit II1Is—4 (19); Loamy range site; Storie 
index 64. 

169-——Modjeska gravelly loam, 2 to 9 percent slopes. 
This gently sloping to moderately sloping soil gener- 
ally occurs on broad terraces. It has the profile de- 
seribed as typical of the series. 


About 4 percent of this mapping unit is included 
areas of Myford sandy loam, 2 to 9 percent slopes, 
eroded; 3 percent Myford sandy loam, 2 to 9 percent 
slopes; and 3 percent Yorba gravelly sandy loam, 2 
to 9 percent slopes. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. 

Present land use is citrus, dryland barley, and dry- 
land pasture. Capability unit TlIe-4 (19); Loamy 
range site; Storie index 58. 

170—Modjeska gravelly loam, 9 to 15 percent slopes. 
This strongly sloping soil generally occurs on side 
slopes of terraces. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 9 to 15 percent slopes; 
and 5 percent Yorba gravelly sandy loam, 9 to 15 
percent slopes. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is citrus, dryland barley, dryland 
pasture, and range. Capability unit IVe-1 (19); 
Loamy range site; Storie index 54. 

171—Modjeska gravelly loam, 15 to 30 percent 
slopes. This moderately steep soil generally occurs on 
side slopes of terraces. 

About 8 percent of this mapping unit is included 
areas of Yorba gravelly sandy loam, 15 to 30 percent 
slopes; 3 percent Gabino gravelly clay loam, 15 to 50 
percent slopes; and 2 percent Soper gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is citrus, dryland barley, dryland 
pasture, and range. Capability unit TVe-1 (19); 
Loamy range site; Storie index 42, 


Myford Series 


The Myford series consists of moderately well 
drained soils on marine terraces. These soils formed 
in sandy sediments. Slopes are 0 to 30 percent. Eleva- 
tion ranges from 50 to 1,500 feet. The vegetation gen- 
erally is annual grasses and forbs and scattered low 
growing brush. Precipitation is 12 to 20 inches, and 
the mean annual air temperature is about 62° F. The 
frost-free season is 270 to 350 days. 

In a typical profile [fig. 2)] the surface layer is pale 
brown and pinkish eray tedium acid sandy loam 4 
inches thick. The subsurface layer is pinkish gray, me- 
dium acid sandy loam 8 inches thick. The upper 6 
inches of the subsoil is brown, medium acid sandy clay; 
the next 17 inches is brown, neutral and moderately 
alkaline sandy clay loam; and the lower 36 inches is 
light brown, caleareous sandy clay loam and sandy 
loam. The substratum is very pale brown slightly acid 
sandy loam to a depth of 79 inches or more. 

The soil is very slowly permeable. 

Myford soils are used for citrus, pasture, range, bar- 
ley, and urban development. 

Typical profile of Myford sandy loam, 2 to 9 percent 
slopes, about 14 mile east of the junction of the San 
Diego and the Santa Ana Freeway, Irvine Ranch, 
Orange County, E14,E14 sec. 172 (projected from a 
private survey as shown on U.S.G.S. El Toro Quad- 
rangle, topographic map), T. 6 8., R. 8 W., SBB&M. 

Al1—0 to 1 inch; pale brown (LOYR 6/3) sandy 
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Figure 2.—Profile of Myford sandy loam, 2 to 9 percent slopes. 


loam, brown (10YR 4/3) moist; weak 
medium platy structure; slightly hard, 
friable, nonsticky and nonplastic; many 
very fine roots; many very fine tubular 
pores; medium acid; abrupt smooth 
boundary. 


A12—1 to 4 inches; pinkish gray (7.5YR 6/2) 


sandy loam, brown (7.5YR 4/2) moist; 
weak medium platy structure; hard, fri- 
able, nonsticky and nonplastic; common 
very fine roots; many very fine tubular 
pores ; medium acid; clear smooth bound- 


ary. 
A2—4 to 12 inches; pinkish gray (7.5YR 7/2) 


sandy loam, brown (7.5YR 4/2) moist; 
massive; hard, friable, nonsticky, non- 
plastic; common very fine roots; many 
very fine tubular pores; medium acid; 
abrupt smooth boundary. 


B21t—12 to 18 inches; brown (7.5YR 4/2) sandy 


clay, dark brown (7.5YR 3/2) moist; 
strong very coarse prismatic structure; 
extremely hard, very firm, very sticky 


and very plastic; few very fine roots; 
common very fine pores; common mod- 
erately thick clay films on peds and in 
pores ; medium acid; clear smooth bound- 


ary. 

B22t—18 to 28 inches; brown (7.5YR 4/2) sandy 
clay loam, dark brown (7.5YR 3/2) 
moist; moderate coarse prismatic struc- 
ture parting to strong coarse angular 
blocky; extremely hard, very firm, very 
sticky and very plastic; few very fine 
roots; common very fine pores; few thin 
clay films line the pores; neutral; clear 
smooth boundary. 

B31tca—28 to 35 inches; brown (10YR 5/3) 
sandy clay loam, dark brown (10YR 4/3) 
moist; weak coarse prismatic structure 
parting to moderate coarse angular 
blocky ; very hard, firm, sticky and plas- 
tic; few very fine roots; common very 
fine pores; few thin clay films line the 
pores; violently effervescent; lime in 
small masses; moderately alkaline; clear 
smooth boundary. 

B32tca—35 to 41 inches; light brown (7.5YR 6/4) 
sandy clay loam, brown (7.5YR 4/2) 
moist; weak coarse prismatic structure 
parting to moderate coarse angular 
blocky; very hard, firm, slightly sticky 
and plastic; very few very fine roots; 
common very fine pores; common mod- 
erately thick clay films on peds and line 
the pores; slightly effervescent; lime in 
filaments; moderately alkaline; diffuse 
smooth boundary. 

B33t—41 to 49 inches; light brown (7.5YR 6/4) 
light sandy clay loam, brown (7.5YR 
4/2) moist; weak coarse prismatic 
structure parting to moderate coarse 
angular blocky; very hard, firm, slightly 
sticky and plastic; very few very fine 
roots; common very fine pores; common 
moderately thick clay films on peds and 
line the pores; moderately alkaline; dif- 
fuse smooth boundary. 

B34t—49 to 61 inches; light brown (7.5YR 6/4) 
light sandy loam, brown (7.5YR 4/2) 
moist; weak coarse prismatic structure 
parting to moderate coarse angular 
blocky; very hard, firm, slightly sticky 
and plastic; very few very fine roots; 
many very fine pores; common moder- 
ately thick clay films on peds and line 
the pores; slightly acid; diffuse smooth 
boundary. 

B35t—61 to 71 inches; light brown (7.5YR 6/4) 
light sandy clay loam, brown (7.5YR 
4/2) moist; weak coarse prismatic struc- 
ture parting to moderate coarse angular 
blocky; very hard, firm, slightly sticky 
and plastic; very few very fine roots; 
many very fine pores; common moder- 
ately thick clay films on peds and line 
the pores; slightly acid; clear wavy 
boundary. 
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C—71 to 79 inches; very pale brown (10YR 7/3) 
sandy loam, brown (10YR 5/3) moist; 
massive; slightly hard, friable, nonsticky 
and nonplastic; common very fine pores; 
slightly acid. 

The A horizon ranges from light brownish gray to 
pale brown or grayish brown to brown in 10YR hue 
and pinkish gray in 7.5YR hue. The A2 horizon is one 
value lighter than the Al horizon. Texture is sandy 
loam or loam. In places the surface area is 5 percent 
pebbles or 1 percent cobbles, or both. Structure typi- 
eally ranges from weak subangular blocky to weak 
platy. In places the Al horizon is massive. Reaction 
ranges from medium acid to strongly acid. Thickness 
ranges from 5 to 30 inches. 

The B2t horizon ranges from brown or light brown 
to yellowish brown in 7.5YR and 10YR hue. Texture 
is sandy clay or heavy clay loam in the upper part and 
sandy clay loam or clay loam in the lower part. 

The water table is intermittently perched above the 
B2t horizon during some wet periods. 

172—Myford sandy loam, 0 to 2 percent slopes. This 
nearly level soil generally occurs on broad terraces. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, thick surface, 0 to 2 
percent slopes; 3 percent Capistrano sandy loam; 3 
percent Chesterton loamy sand; 3 percent Yorba 
gravelly sandy loam; and 5 percent steeper Myford 
soils. Also included were areas where sheet erosion has 
been moderate. 

If the soil is bare, runoff is slow and the erosion 
hazard is moderate. Available water capacity is 2.0 to 
4.0 inches. The effective rooting depth is 12 to 19 
inches for root-sensitive crops. For other crops it is 
60 inches or more. 

Present land use is citrus, pasture, range, barley, 
and urban development. Capability unit [Ve-3 (19) ; 
Claypan range site; Storie index 51. 

173—Mpyford sandy loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil generally oc- 
curs on broad terraces. The profile of this soil is de- 
scribed as typical of the series. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, thick surface, 2 to 9 
percent slopes; 3 percent Capistrano sandy loam; 3 
percent Chesterton loamy sand, 2 to 15 percent slopes; 
5 percent Yorba gravelly sandy loam, 2 to 9 percent 
slopes; and 7 percent steeper or gently sloping Myford 
soils. Also included were a few shallow gullies and 
areas affected by moderate sheet erosion. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 2.0 to 
4.0 inches. The effective rooting depth is 60 inches or 
more. 

Present land use is citrus, pasture, range, barley, 
and urban development. Capability unit IVe-3 (19); 
Claypan range site; Storie index 46. 

174—Myford sandy loam, 2 to 9 percent slopes, 
eroded. This gently sloping to moderately sloping soil 
generally occurs on broad terraces. The profile is simi- 
lar to the one described as typical of the series, but it 
is very shallow because of erosion. On about half the 
acreage, the subsoil is exposed or deep gullies have 
formed that prevent tillage. 

About 10 percent of this mapping unit is included 


areas of Myford sandy loam, 2 to 9 percent slopes; 3 
percent Yorba gravelly sandy loam; and 5 percent 
less sloping or steeper Myford soils. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 1.5 
to 3.5 inches. The effective rooting depth is 5 to 12 
inches for root sensitive crops. For other crops it is 
60 inches or more. 

Present land use is range, barley, and urban develop- 
ment. Capability unit VIle-1 (19) ; Claypan range site; 
Storie index 19. 

175—Myford sandy loam, 9 to 15 percent slopes. 
This strongly sloping soil generally occurs on side 
slopes of terraces. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, eroded; 3 percent Capi- 
strano sandy loam; 3 percent Yorba gravelly sandy 
loam, 9 to 15 percent slopes; less than 2 percent San 
Andreas sandy loam; and 5 percent less sloping or 
steeper Myford soils. Also included are a few shallow 
elite and areas where sheet erosion has been moder- 
ate. 

If the soil is bare, runoff is medium to rapid and 
the erosion hazard is moderate to high. Available water 
capacity is 2.0 to 4.0 inches, The effective rooting 
depth is 12 to 19 inches for root-sensitive crops. For 
other crops it is 60 inches or more. 

Present land use is pasture, range, barley, and urban 
development. Capability unit IVe-38 (19); Claypan 
range site; Storie index 35. 

176—Myford sandy loam, 15 to 30 percent slopes. 
This moderately steep soil generally occurs on side 
slopes of terraces. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, eroded; 3 percent Yorba 
gravelly sandy loam, 15 to 30 percent slopes; 3 percent 
Cieneba sandy loam, 15 to 30 percent slopes; and 5 
percent less sloping or steeper Myford soils. Also in- 
cluded are a few shallow gullies and areas where sheet 
erosion has been moderate. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 2.0 to 4.0 
inches. The effective rooting depth is 12 to 19 inches 
for root sensitive crops. For other crops it is 60 inches 
or more. 

Present land use is range, barley, and urban develop- 
ment. Capability unit VIe-1 (19) ; Claypan range site; 
Storie index 27. 

177—Myford sandy loam, 9 to 30 percent slopes, 
eroded. This strongly sloping to moderately steep soil 
generally occurs on side slopes of terraces. The profile 
is similar to the one described as typical of the series, 
but is very shallow because of erosion, On as much as 
50 percent of the acreage, the subsoil is exposed or 
deep gullies have formed that prevent tillage. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam; 3 percent Yorba cobbly 
sandy loam, 9 to 30 percent slopes, eroded; and 4 per- 
cent Cieneba sandy loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 1.5 to 3.5 
inches. The effective rooting depth is 5 to 12 inches for 
root-sensitive crops. For other crops it is 60 inches or 
more. 


Present land use is range, watershed, wildlife, and 


38 SOIL SURVEY 


urban development. Capability unit VITe-1 (19) ; Clay- 
pan range site; Storie index 14. 

178—Myford sandy loam, thick surface, 0 to 2 per- 
cent slopes. This nearly level soil generally occurs on 
broad terraces. The profile is similar to the one de- 
scribed as typical of the series, but the surface layer is 
about 10 inches thicker. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, 0 to 2 percent slopes; 3 
percent Capistrano sandy loam; 3 percent Chesterton 
loamy sand; 3 percent Yorba gravelly sandy loam; 
and 5 percent steeper sloping Myford soils. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 3.0 to 5.5 
inches. The effective rooting depth is 20 to 30 inches 
for root-sensitive crops. For other crops it is 60 inches 
or more. 

Present land use is citrus, pasture, range, barley, 
and urban development. Capability unit IIIs-3 (19); 
Claypan range site; Storie index 60. 

179—Myford sandy loam, thick surface, 2 to 9 per- 
cent slopes. This gently sloping to moderately sloping 
soil generally occurs on broad terraces. The profile is 
similar to the one described as typical of the series, 
but the surface layer is about 10 inches thicker. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, 2 to 9 percent slopes; 3 
percent Capistrano sandy loam; 3 percent Chesterton 
loamy sand, 2 to 9 percent slopes; 3 percent Yorba 
gravelly sandy loam, 2 to 9 percent slopes; and 7 per- 
cent steeper or more gently sloping Myford soils. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 3.0 to 
5.5 inches. The effective rooting depth is 20 to 30 
inches for root-sensitive crops. For other crops it is 
60 inches or more. 

Present land use is citrus, pasture, range, barley, 
and urban development. Capability unit IITe-3 (19); 
Claypan range site; Storie index 54. 


Nacimiento Series 


The Nacimiento series consists of well drained soils 
on foothills. These soils formed in material weathered 
from soft sandstone or shale, or both. Slopes are 15 to 
50 percent. Elevation ranges from 100 to 2,500 feet. 
The vegetation is sagebrush and in some areas an 
undercover of annual grasses. Precipitation is 12 to 20 
inches, and the mean annual air temperature is about 
62° F. The frost-free season is 300 to 350 days. 

In a typical profile the surface layer is brown clay 
loam 28 inches thick. The underlying material is light 
yellowish brown and very pale brown shale or sand- 
stone, or both. 

The soil is moderately alkaline and calcareous 
throughout. Permeability is moderately slow. The ef- 
fective rooting depth is 24 to 36 inches. Available 
water capacity is 4.0 to 7.0 inches. 

Nacimiento soils are used for pasture, range, and 
watershed. 

Typical profile of Nacimiento clay loam, 30 to 50 
percent slopes, in Chino Hills, near a truck trail on a 
hill ridge, about 400 feet east of a power pole and about 
1,000 feet north of Blue Mud Canyon, Rancho Santa 


Ana, Orange County, SW14NW4 sec. 20 (projected) ; 
T.358.,R.8 W., SBB&M. 

Al1l—0 to 14 inches; brown (10YR 5/3) clay 
loam, dark brown (10YR 3/3) moist; 
moderate medium subangular blocky 
structure; hard, friable, slightly sticky 
and plastic; many very fine and fine 
roots; many fine and medium tubular 
pores; strongly effervescent; dissemi- 
nated lime; moderately alkaline; clear 
smooth boundary. 

Al2ca—14 to 28 inches; brown (10YR 5/3) clay 
loam, dark brown (10YR 8/8) moist; 
weak medium subangular blocky struc- 
ture; hard, friable, slightly sticky and 
plastic; many very fine and fine roots; 
strongly effervescent; disseminated lime 
and in filaments; moderately alkaline; 
clear wavy boundary. 

Cr—28 to 40 inches; light yellowish brown (10YR 
6/4) and very pale brown (10YR 7/3) 
weathered shale and sandstone, yellowish 
brown (10YR 5/4) and pale brown 
(10YR 6/3) moist; roots along some 
fractures; lime coats rock fragments 
which are calcareous throughout. 

The A horizon ranges from brown to dark grayish 
brown in 10YR or 2.5Y hue. Texture is loam or clay 
loam. Thickness ranges from 24 to 36 inches. In places 
vertical cracks up to 14 inch wide occur to a depth of 
20 inches or more. This horizon is mildly alkaline to 
moderately alkaline and calcareous. 

The Cr horizon ranges from light yellowish brown, 
light olive brown, very pale brown, light brownish 
gray to pale yellow in 10YR or 2.5Y hue. It is mod- 
erately alkaline and calcareous in some parts. 

180—Nacimiento clay loam, 15 to 30 percent slopes. 
This moderately steep soil generally occurs on hillsides. 

About 10 percent of this mapping unit is included 
areas of Anaheim clay loam, 5 percent Alo clay, 2 
percent Anaheim loam, 2 percent Cieneba sandy loam, 
and 2 percent Balcom clay loam. 

If the soil is bare, runoff is medium to rapid and 
the erosion hazard is moderate to high. 

Present land use is pasture, range, and watershed. 
Capability unit IVe-1 (19) ; Clayey range site; Storie 
index 39. 

181—Nacimiento clay loam, 30 to 50 percent slopes. 
This steep soil generally occurs on hillsides. It has 
the profile described as typical of the series. 

About 10 percent of this mapping unit is included 
areas of Anaheim clay loam, 5 percent Alo clay, 2 per- 
cent Anaheim loam, 2 percent Cieneba sandy loam, and 
2 percent Balcom clay loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is range and watershed. Capability 
unit VIe-1 (19) ; Clayey range site; Storie index 21. 


Omni Series 


The Omni series consists of poorly drained soils on 
flood plains and in basins. These soils formed in mixed 
alluvium. Slopes are 0 to 2 percent. Elevation ranges 
from 25 to 150 feet. The vegetation is annual grasses, 
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mustard, and plants that require moisture. Precipita- 
tion is 12 to 14 inches, and the mean annual air temper- 
ature is about 61°F. The frost-free season is 280 to 
300 days. 

In a typical profile the surface layer is gray clay 17 
inches thick. The subsoil is light gray clay, with prom- 
inent olive brown mottles, 33 inches thick. Below 
this is a buried dark gray, mottled clay that extends 
to a depth of 60 inches or more. 

The soil is moderately alkaline and calcareous 
throughout. It is slowly permeable. 

Omni soils are used for row crops, field crops, and 
urban development. 

Typical profile of Omni clay, in Orange County, 
Costa Mesa area, about 200 yards south of Sunflower 
Avenue, about 200 yards east of Bristol Street, and 
about 20 feet east of the Santa Ana Channel (flood 
control channel), T.5S., R. 10 W., SBB&M. 

Ap—0 to 9 inches; gray (1OYR 5/1) clay, very 
dark gray (10YR 3/1) moist; moderate 
very coarse prismatic structure, upper 
14 inch is strong medium granular struc- 
ture; very hard, firm, sticky and plastic; 
common very fine roots; very few very 
fine tubular pores; strongly effervescent; 
disseminated lime; moderately alkaline; 
clear smooth boundary. 

A1l2—9 to 17 inches; gray (1OYR 5/1) clay, very 
dark gray (10YR 3/1) moist; moderate 
coarse subangular blocky structure; very 
hard, firm, sticky and plastic; very few 
very fine roots; very few very fine tubular 
pores; strongly effervescent; dissemi- 
nated lime; moderately alkaline; clear 
smooth boundary. 

B2icag-—-17 to 31 inches; light gray (10YR 6/1) 
clay, dark gray (1OYR 4/1) moist, many 
medium prominent olive brown (2.5Y 
4/4) mottles; moderate medium suban- 
gular blocky structure; very hard, firm, 
sticky and plastic; very few very fine 
roots; many very fine tubular pores; 
strongly effervescent; disseminated lime 
and medium lime concretions; moder- 
ately alkaline; gradual smooth boundary. 

B22cag—-31 to 50 inches; light gray (lOYR 6/1) 
clay, dark gray (LOYR 4/1) moist; many 
medium prominent olive brown (2.5Y 
4/4) mottles; weak medium subangular 
blocky structure; very hard, firm, sticky 
and plastic; many very fine tubular 
pores; strongly effervescent; dissemi- 
nated lime and medium lime concretions; 
moderately alkaline; gradual smooth 
boundary. 

Alb-—-50 to 60 inches; dark gray (10YR 4/1) 
clay, very dark gray (1OYR 3/1) moist: 
common fine prominent olive brown 
(2.5Y 4/4) mottles: massive; very hard, 
firm, sticky and plastic: common very 
fine tubular pores; strongly effervescent; 
disseminated lime and medium soft lime 
masses: moderately alkaline. 

The A horizon ranges from very dark gray to gray 
in LOYR hue; a very thin film of gray (lOYR 5/1) 


particles coats some of the darker surface peds. Texture 
is silt loam or clay. The upper one-half inch of this 
horizon generally has granular or fine blocky structure; 
the rest has weak to strong coarse or very coarse pris- 
matic structure or weak to moderate coarse angular or 
subangular blocky structure. Reaction ranges from 
moderately alkaline to strongly alkaline. Thickness 
ranges from 12 to 20 inches. 

The B horizon may be light gray, dark gray, very 
dark grayish brown, dark grayish brown, or grayish 
brown in 10YR hue. Part or all of this horizon has 
distinct or prominent mottles. Texture is heavy silty 
clay loam or clay. Reaction ranges from moderately 
alkaline to strongly alkaline. 

In places there is a C horizon within 60 inches of the 
surface. A buried A horizon is common. 

In undrained areas the water table is within a depth 
of 86 inches. Most areas now have altered drainage, 
however, and the water table is below 5 feet. Under 
natural conditions, most areas of this soil are moder- 
ately saline-alkali. Some are strongly saline-alkali. 
If drainage has been altered, the soil is generally no 
more than slightly saline-alkali. 

182—-Omni silt loam, drained. The profile of this 
nearly level soil is similar to the one described as 
typical of the series, but the surface layer is silt loam 
10 to 14 inches thick. 

About 7 percent of this mapping unit is included 
aoe of Chino silty clay loam and 5 percent Bolsa silt 
oam. 

The effective rooting depth is 60 inches or more. 
Available water capacity is 8.5 to 12.0 inches. Runoff 
is very slow, and the erosion hazard is none to slight. 

Present land use is row crops, field crops, and urban 
development. Capability unit IIs-3 (19); range site 
not assigned; Storie index 50. 

183—-Omni clay. The profile of this nearly level soil 
is similar to the one described as typical of the series, 
but the water table is within a depth of 42 inches and 
the surface layer is strongly alkaline to moderately 
saline-alkali, 

About 5 percent of this mapping unit is included 
areas of Chino silty clay loam and 5 percent Bolsa 
silty clay loam. 

Runoff is very slow, and the erosion hazard is none 
to slight. The effective rooting depth is 40 to 60 inches. 
Available water capacity is 8.5 to 12.0 inches. 

Present land use is field crops, duck ponds, and urban 
development, The high shrink-swell characteristics 
of this soil are problems in urban development. Ca- 
pability unit IIIw-6 (19); range site not assigned; 
Storie index 17. 

184—Omini clay, drained. This nearly level soil gen- 
erally occurs in basins. It has the profile described as 
typical of the series. Because altered drainage has 
lowered the water table to a depth of 60 inches or more, 
some of the excess salts has been leached from the root 
zone, and the soil is generally only slightly saline- 
alkali. 

About 5 percent of this mapping unit is included 
areas of Chino silty clay loam, drained; 8 percent 
Bolsa silty clay loam, drained; and 3 percent Cropley 
clay. 

If the soil is bare, runoff is very slow and the erosion 
hazard is slight. The effective rooting depth is 60 
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inches or more. Available water capacity is 8.5 to 12.0 
inches. 

Present land use is irrigated row crops, field crops, 
and urban development. The high shrink-swell char- 
acteristics of this clay soil are problems in urban de- 
velopment. Capability unit IIs-5 (19); range site not 
assigned; Storie index 25. 


Pits 


185—Pits are open excavations from which soil and 
underlying material, mostly sand and gravel, have 
been removed for construction. 

Present land use is construction material, idle land, 
or ground water recharge if these areas are in a 
streambed. Capability unit VIIIs-1 (19); range site 
not assigned; Storie index less than 10 (nonagricul- 
tural). 


Ramona Series 


The Ramona series consists of well drained soils on 
terraces and alluvial fans. These soils formed in gra- 
nitic alluvium. Slopes are 2 to 15 percent. Elevation 
ranges from 1,000 to 3,000 feet. The vegetation is 
mostly brush and an understory of grasses. Precipita- 
tion is 16 to 20 inches, and the mean annual air tem- 
perature is about 60°F. The frost-free season is 240 to 
320 days. 

In a typical profile the surface layer is brown, 
slightly acid fine sand loam 8 inches thick. The subsoil 
is brown, slightly acid sandy clay loam 44 inches thick. 
The substratum is brown, neutral fine sandy loam to a 
depth of 69 inches or more. 

The soil has moderately slow permeability. The ef- 
fective rooting depth is 60 inches or more. 

Ramona soils are used for range, watershed, and 
wildlife habitat. 

Typical profile of Ramona fine sandy loam, 2 to 9 per- 
cent slopes, in the Cleveland National Forest, NEW4- 
SW14, sec. 5 (projected), T. 7 5., R. 5 W., Riverside 
County, 1,000 feet south of Pigeon Spring on the 
Verdugo Truck Trail: 

A1i—0 to 2 inches; brown (10YR 5/8) fine sandy 
loam, very dark grayish brown (10YR 
3/2) moist; moderate medium, fine and 
very fine granular structure; slightly 
hard, very friable, nonsticky and non- 
plastic; many very fine roots; many very 
fine tubular pores; slightly acid; abrupt 
smooth boundary. 

A12—2 to 8 inches; brown (10YR 5/38) fine sandy 
loam, dark grayish brown (10YR 4/2) 
moist; moderate medium granular struc- 
ture; slightly hard, very friable, non- 
sticky and nonplastic; common very fine 
and fine and few medium and coarse 
roots; many very fine and fine tubular 
pores; slightly acid; clear smooth bound- 
ary. 

B21t—8 to 26 inches; brown (7.5YR 4/4) sandy 
clay loam, dark brown (7.5YR 3/2) 
moist; moderate coarse angular blocky 
structure; very hard, firm, sticky and 
plastic; common very fine and few fine 


medium and coarse roots; common very 
fine tubular pores; common thin clay 
films lining pores and as bridges holding 
coarser particles; slightly acid; gradual 
smooth boundary. 

B22t—26 to 41 inches; brown (7.5YR 4/4) sandy 
clay loam, dark brown (7.5YR_ 3/2) 
moist; moderate coarse angular blocky 
structure; very hard, firm, sticky and 
plastic; very few very fine and coarse 
roots; common very fine tubular pores; 
many thick clay films on peds; slightly 
acid; gradual smooth boundary. 

B38t—41 to 52 inches; brown (7.5YR 4/4) sandy 
clay loam, dark brown (7.5YR 3/2) 
moist; moderate medium angular blocky 
structure; very hard, firm, sticky and 
slightly plastic; few very fine roots; com- 
mon thin clay films on peds; slightly 
acid; clear smooth boundary. 

C—52 to 69 inches; brown (10YR 5/38) fine sandy 
loam, dark brown (10YR 3/3) moist; 
massive; hard, friable, nonsticky and 
nonplastic; few very fine and medium 
roots in upper 10 inches; neutral. 

The A horizon ranges from grayish brown to brown 
in 1OYR and 7.5YR hue. Texture is coarse sandy loam, 
sandy loam, or fine sandy loam and in places is 
gravelly. Reaction ranges from slightly acid to neutral. 
Thickness ranges from 7 to 14 inches. 

The Bt horizon ranges from brown to dark brown 
or yellowish brown in 10YR and 7.5YR hue. Texture 
is loam or sandy clay loam. Reaction ranges from 
slightly acid to mildly alkaline. Thickness ranges 
from 30 to 40 inches. 

The C horizon is granitic alluvium of sandy loam or 
fine sandy loam texture. It extends to a depth of 60 
inches or more. 

186—Ramona fine sandy loam, 2 to 9 percent slopes. 
This gently sloping to moderately sloping soil generally 
occurs as long, narrow areas 5 to 50 acres in size. It has 
the profile described as typical of the series. 

About 6 percent of this mapping unit is included 
areas of Blasingame loam; 8 percent soils that have a 
sandy loam subsoil but are otherwise similar to this 
Ramona soil; 8 percent Hanford sandy loam; and 38 
percent Capistrano sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 8 to 
10 inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit [[Ie-1 (19); Loamy range 
site; Storie index 76. 

187——Ramona gravelly fine sandy loam, 9 to 15 per- 
cent slopes. This strongly sloping soil generally occurs 
as fan-shaped areas of 5 to 50 acres. The profile is 
similar to the one described as typical of the series, but 
the surface layer is gravelly fine sandy loam. 

About 6 percent of this mapping unit is included 
areas of Blasingame loam; 3 percent soils that have a 
sandy loam subsoil but are otherwise similar to this 
Ramona soil; 8 percent Garretson gravelly very fine 
sandy loam; 8 percent Capistrano sandy loam; and 3 
percent areas of Ramona gravelly fine sandy loam 
where slopes are 15 to 30 percent. 
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If the soil is bare, runoff is medium and the erosion 
hazard is high. Available water capacity is 6.0 to 9.0 
inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit [Ve-1 (19); Loamy range 
site; Storie index 59. 


Rincon Series 


The Rincon series consists of well drained soils on 
terraces. These soils formed in semiconsolidated al- 
luvium derived from sedimentary rocks. Slopes are 2 
to 80 percent. Elevation ranges from 100 to 1,000 feet. 
The vegetation is annual grasses and forbs. Precipita- 
tion is 12 to 18 inches, and the mean annual air tem- 
perature is about 62°F, The frost-free season is 270 to 
300 days. 

In a typical profile the surface layer is dark grayish 
brown clay loam 11 inches thick. The subsoil is brown 
and yellowish brown heavy clay loam and loam 24 
inches thick. The substratum is light yellowish brown 
loam that extends to a depth of 60 inches or more. 

The soil is slightly acid in the upper 4 inches and 
moderately alkaline below. Lime occurs in the lower 
part of the subsoil and substratum. Permeability is 
slow. The effective rooting depth is 60 inches or more. 
Available water capacity is 9.0 to 11.0 inches. 

Rincon soils are used for citrus, barley, range, and 
urban development. 

Typical profile of Rincon clay loam, 2 to 9 percent 
slopes, in Brea, SEIZSWI,, sec. 7, T. 38 S., R. 9 W., 
Orange County, about 200 feet north and 20 feet west 
of the northwest corner of Kreamer and Birch: 

Ap—0O to 4 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10YR 3/2) moist; moderate fine and 
medium granular structure; hard, firm, 
sticky and plastic; common very fine 
roots; many fine tubular pores; slightly 
acid; clear smooth boundary. 

A1l2—-4 to 11 inches; dark grayish brown (10YR 
4/2) clay loam, dark brown (1OYR 3/8) 
moist; massive; hard, firm, sticky and 
plastic; common very fine roots; few fine 
tubular pores; moderately alkaline; clear 
smooth boundary. 

B21t—11 to 23 inches; brown (1OYR 4/3) heavy 
clay loam, dark brown (10YR 3/3) 
moist; moderate medium and coarse an- 
gular blocky structure; very hard, firm, 
sticky and plastic; common very fine 
roots; few fine tubular pores; common 
thin clay films on peds; moderately alka- 
line; clear wavy boundary. 

B22t—23 to 28 inches; yellowish brown (10YR 
5/4) heavy clay loam, dark yellowish 
brown (10YR 4/4) moist; strong me- 
dium and coarse angular blocky strue- 
ture; very hard, firm, sticky and plastic; 
few very fine roots; very few very fine 
tubular pores; common thin clay films on 
peds; moderately alkaline; abrupt 
smooth boundary. 

B3tea—28 to 35 inches; yellowish brown (10YR 
5/4) loam, dark yellowish brown (1OYR 


4/4) moist; moderate medium suban- 
gular blocky structure; hard, firm, 
slightly sticky and slightly plastic; few 
very fine roots; very few very fine tubu- 
lar pores; few thin clay films on peds; 
strongly effervescent; lime in fine fila- 
ments and in seams; moderately alka- 
line; clear wavy boundary. 

C—85 to 60 inches; light yellowish brown (10YR 
6/4) loam, yellowish brown (10YR 5/4) 
moist; weak medium subangular blocky 
structure; hard, friable, slightly sticky 
and slightly plastic; very few very fine 
roots; very few very fine pores; slightly 
effervescent; lime in filaments in upper 
12 inches; moderately alkaline. 

The A horizon ranges from dark grayish brown to 
grayish brown in 10YR hue. Texture is loam, sandy 
clay loam, or clay loam. Reaction ranges from slightly 
acid to moderately alkaline. Thickness ranges from 6 to 
14 inches. 

The B2t horizon ranges from grayish brown and 
dark grayish brown to brown or yellowish brown in 
1OYR hue. Texture is heavy clay loam or clay. Reaction 
ranges from neutral to moderately alkaline. Thickness 
ranges from 16 to 20 inches. 

The C horizon ranges from light gray or pale brown 
to light yellowish brown in 10YR hue. In many places 
it is stratified. Texture ranges from sandy loam to clay 
loam or loam. Reaction ranges from mildly alkaline to 
moderately alkaline. The soil is calcareous in some 
parts. 

In places gravel occurs throughout the profile. 

188—Rincon clay loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil generally oc- 
curs on broad terraces. It has the profile described as 
typical of the series. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Alo clay, and 
3 percent Yorba gravelly sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is citrus, barley, pasture, range, 
and urban development. Capability unit IIe-38 (19); 
Clayey range site; Storie index 65. 

189—Rincon clay loam, 9 to 15 percent slopes. 
This strongly sloping soil generally occurs on terraces. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Alo clay, and 
2 percent Yorba gravelly sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. 

Present land use is citrus, range, watershed, wildlife 
habitat, and urban development. Capability unit 
IIfe-8 (19); Clayey range site; Storie index 61. 

190—Rincon clay loam, 15 to 30 percent slopes. This 
moderately steep soil generally occurs as long, narrow 
areas of 5 to 75 acres along drainageways. 

About 10 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Alo clay, and 
2 percent Yorba gravelly sandy loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is citrus, pasture, range, and urban 
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development. Capability unit IVe-3 (19); Clayey 
range site; Storie index 47. 


Riverwash 


191—Riverwash consists of areas of unconsolidated 
alluvium, generally stratified and varying widely in 
texture, recently deposited by intermittent streams, 
and subject to frequent changes through stream over- 
flow. These are sandy, gravelly, cobbly, and bouldery 
deposits that support little or no vegetation. 

Runoff is generally rapid, and the erosion hazard is 
high. Deposition and removal of fresh alluvium are 
common. 

Riverwash has little or no agricultural value. Present 
use is watercourses, ground water recharge, sand and 
gravel pits, and wildlife habitat. Capability unit 
VIlIw-1 (19); range site not assigned; Storie index 
40 (nonagricultural). 


Rock Outcrop 


Rock outcrop consists of large exposures of sand- 
stone or granite and boulders. 

192-—Rock outcrop-Cieneba complex, 30 to 75 per- 
cent slopes. This mapping unit is in mountains or on 
foothills. It is 50 percent or more Rock outcrop and 
boulders and 50 percent or less Cieneba soils. The 
soils are somewhat excessively drained. They formed 
in material weathered from granitic or sandstone rock. 
Elevation ranges from 200 to 4,500 feet. The vegeta- 
tion is mainly sparse brush. Precipitation is 14 to 25 
inches, and the mean average air temperature is 59 
to 62°F. The frost-free season is 200 to 350 days. 

About 5 percent of this mapping unit is included 
areas of Vista-Rock outcrop complex, 8 percent 
Tollhouse-Rock outerop complex in the Santa Ana 
Mountains, 3 percent Anaheim loam, and 3 percent 
Soper cobbly loam in the coastal foothills. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Permeability is moderately rapid. 
Available water capacity is 0.8 to 2.5 inches, The ef- 
fective rooting depth is 5 to 15 inches. 

Present land use is watershed, wildlife habitat, and, 
to a limited extent, range. Capability unit VIIs—1 (19) ; 
Shallow Loamy-Rock outcrop complex range site; 
Storie index 4. 


San Andreas Series 


The San Andreas series consists of well drained 
soils on foothills. These soils formed in material weath- 
ered from soft sandstone. Slopes are 15 to 30 percent. 
Elevation ranges from 200 to 2,500 feet. The vegetation 
is mainly brush and an understory of grasses. Precipi- 
tation is 14 to 20 inches, and the mean annual air tem- 
perature is about 61°F. The frost-free season is 270 
to 850 days. 

In a typical profile the surface layer is dark grayish 
brown, medium acid and slightly acid sandy loam 31 
inches thick. The underlying material is soft sand- 
stone to a depth of 50 inches. 

The soil has moderately rapid permeability. Avail- 
able water capacity is 2.5 to 5.5 inches. The effective 
rooting depth is 24 to 82 inches. 


San Andreas soils are used for citrus, barley, pas- 
ture, range, watershed, and wildlife habitat. 

Typical profile of San Andreas sandy loam, 15 to 30 
percent slopes, about 1 mile southwest of Limestone 
Canyon, Irvine Ranch, Orange County, N EWMSWI,, sec. 
117 (by private survey), T.5 S., R. 8 W., SBB&M. 

Al1—0 to 4 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark grayish 
brown (10YR 38/2) moist; weak very 
thick platy structure; slightly hard, very 
friable, nonsticky and nonplastic; com- 
mon very fine roots; common very fine 
tubular pores; medium acid; abrupt 
smooth boundary. 

A12—4 to 15 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark grayish 
brown (10YR 8/2) moist; massive; 
slightly hard, very friable, nonsticky and 
nonplastic; few very fine roots; common 
very fine tubular pores; medium acid; 
clear smooth boundary. 

A13—15 to 31 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark grayish 
brown (10YR 3/2) moist; massive; 
slightly hard, very friable, nonsticky 
and nonplastic; few very fine roots; com- 
mon very fine, few fine tubular pores; 
slightly acid; abrupt wavy boundary. 

Cr—31 to 50 inches; soft sandstone. 

The A horizon ranges from grayish brown or brown 
to dark grayish brown in 10YR hue. Texture is loamy 
fine sand, sandy loam, or fine sandy loam. Structure 
ranges from granular or weak subangular blocky to 
platy. In places the soil is massive. Thickness ranges 
from 24 to 82 inches. 

The Cr horizon ranges from soft to brittle sandstone 
that can easily be cut by hand tools. It is generally 
massive. 

193—-San Andreas sandy loam, 15 to 30 percent 
slopes. This moderately steep soil generally occurs on 
north- and east-facing hillsides. It has the profile de- 
scribed as typical of the series, 

About 5 percent of this mapping unit is included 
areas of Cieneba sandy loam, 3 percent Anaheim loam, 
& percent Myford sandy loam, 2 percent Capistrano 
sandy loam, and 10 percent less sloping or steeper San 
Andreas sandy loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

Present land use is citrus, dryfarmed barley, dryland 
pasture, range, watershed, and wildlife habitat. Capa- 
reas unit Vie-1 (19) ; Loamy range site; Storie index 

aN 


San Emigdio Series 


The San Emigdio series consists of well drained soils 
on flood plains and alluvial fans. These soils formed in 
mixed alluvium. Slopes are 0 to 9 percent. Elevation is 
10 to 700 feet. The vegetation is annual grasses and 
forbs. Precipitation is 12 to 18 inches, and the mean 
annual air temperature is about 62°F. The average 
frost-free season is 270 to 350 days. 

In a typical profile the surface layer is light brown- 
ish gray fine sandy loam 7 inches thick. The underlying 
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material to a depth of 61 inches or more is very pale 

brown, pale brown, light brownish gray, and light gray, 

stratified fine sandy loam, sandy loam, very fine sandy 
loam, and gravelly loamy coarse sand. 

The soil is moderately alkaline and calcareous 
throughout. It is moderately rapidly permeable. The 
effective rooting depth is more than 60 inches. 

These soils are used for citrus, row crops, field 
crops, and urban development. 

Typical profile of San Emigdio fine sandy loam, 0 to 
2 percent slopes, in Orange County on the Irvine Ranch, 
NWI4ANWI1, sec. 142 (by private survey), T. 5 S., R. 
8 W., SBB&M. 

"Ap—0 to 7 inches; light brownish gray (10YR 
6/2) fine sandy loam, dark grayish 
brown (10YR 4/2) moist; massive; 
slightly hard, friable, nonsticky and non- 
plastic; very few fine roots; very few fine 
tubular pores and many fine interstitial 
pores; 25 percent 14- to 3-inch rounded 
and angular pebbles on surface; slightly 
effervescent ; moderately alkaline; abrupt 
smooth boundary. 

Ci—7 to 21 inches; very pale brown (1O0YR 7/8) 
fine sandy loam, brown (10YR 4/2 3) 
moist; massive; soft, very friable, non- 
sticky and nonplastic: very few very fine, 
fine, and medium roots; very few medium 
and few fine and common very fine tubu- 
lar pores; violently effervescent; moder- 
ately alkaline; clear wavy boundary. 

Tic2—21 to 26 inches; light gray (10YR 7/2) 
gravelly loamy coarse sand, brown 
(10YR 5/3) moist; single grained; loose, 
nonsticky and nonplastic; very few very 
fine, fine, and medium roots; few fine 
tubular pores and many interstitial 
pores; 15 percent pebbles and a few cob- 
bles; shghtly effervescent; moderately 
alkaline; abrupt smooth boundary. 

UIC8—-26 to 34 inches; light gray (lOYR 7/2) 
very fine sandy loam, brown (LOYR 4/3) 
moist; massive; slightly hard, very fri- 
able, nonsticky and nonplastic; very few 
fine and medium roots: few fine and me- 
dium tubular peres and many very fine 
and fine interstitial pores; violently ef- 
fervescent; moderately alkaline; abrupt 
smooth boundary. 

3; light gray (lOYR 7/2) 
coarse sandy loam, brown (1OYR 5/8) 
moist; massive; soft, very friable, non- 
sticky and nonplastic; very few fine and 
and few very fine roots; few very fine 
and fine tubular pores and many medium 
interstitial pores; strongly effervescent; 
moderately alkaline; abrupt wavy bound- 
ary. 

TIC5——-48 to 54 inches; pale brown (1OYR 6/8) 
fine sandy loam, brown (10YR 4/3) 
moist; massive; soft, friable, nonsticky 
and nonplastic; very few fine and few 
fine roots; common very fine tubular 
pores; 1 percent by volume 1-inch peb- 
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bles; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

TIC6—54 to 61 inches; light brownish gray 
(lOYR 6/2) gravelly sandy loam, dark 
grayish brown (10YR 4/2) moist; mas- 
sive; soft, very friable, nonsticky and 
nonplastic; very few very fine roots; very 
few very fine tubular pores and many 
medium interstitial pores; 25 percent 
by volume pebbles mostly 2 inches and 
larger ; violently effervescent; moderately 
alkaline, 

Color of the A horizon ranges from light brownish 
gray to pale brown in 10YR hue. Texture is sandy loam 
or fine sandy loam. Thickness ranges from 6 to 10 
inches. 

Color of the C horizon ranges from light gray, light 
brownish gray, pale brown, and very pale brown to 
grayish brown in 1OYR hue. Texture is variable be- 
cause of stratification and ranges from gravelly loamy 
coarse sand to very fine sandy loam. 

In places the surface area is 2 to 3 percent pebbles. 
In other places the profile is 2 to 8 percent pebbles. 

194.—-San Emigdio fine sandy loam, 0 to 2 percent 
slopes. This nearly level soil generally occupies alluvial 
fans on flood plains and along stream channels. It 
has the profile described as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Metz loamy sand, 5 percent Hueneme fine 
sandy loam, 3 percent Mocho sandy loam, and 2 per- 
cent Soboba gravelly loam sand. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 7.0 to 
9.0 inches. 

This soil is used for citrus, row crops, field crops, 
and urban development. Capability unit I (19) ; Loamy 
range site; Storie index 95. 

195-——San Emigdio fine sandy loam, 2 to 9 percent 
slopes. This gently sloping to moderately sloping soil 
generally occurs on alluvial fans along stream channels. 

About 5 percent of the mapping unit is included 
areas of Sorrento sandy loam, 3 percent Mocho loam, 
and 5 percent Capistrano sandy loam. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight to moderate. Available water capacity 
is 7.0 to 9.0 inches. 

This soil is used for citrus, row crops, and urban 
development. Capability unit Ie-1 (19); Loamy range 
site; aad index 85, 

196—San Emigdio fine sandy loam, moderately fine 
substratum, 0 to 2 percent slopes, This near ly level soil 
is generally on alluvial fans on flood plains and along 
stream channels, It has a profile similar to the one de- 
scribed as typical of the series, but a layer of dark gray 
silty clay loam or silt loam occurs 40 te 60 inches below 
the surface. This layer is 2 to 6 inches thick. 

About 5 percent of this mapping unit is included 
areas of Metz loamy sand, 5 percent Hueneme fine 
sandy loam, and 2 percent Sorrento sandy loam. 

Permeability is moderately slow in the underlying 
material. The water table is intermittently perched 
just above the underlying material. Available water 
capacity is 7.0 to 10.0 inches. Runoff is slow, and the 
erosion hazard is slight. 

This soil is used for row crops, field crops, and urban 
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development. Capability unit I (19) ; Loamy range site; 
Storie index 81. 


Soboba Series 


The Soboba series consists of excessively drained 
soils on flood plains and alluvial fans. These soils 
formed in mixed alluvium. Slopes are 0 to 15 percent. 
Elevation ranges from 50 to 2,500 feet. The vegetation 
is annual grasses, forbs, cactus, brush, and some trees. 
Precipitation is 12 to 20 inches, and the mean annual 
air temperature is about 62°F. The frost-free season is 
250 to 300 days. 

In a typical profile the surface layer is light brown- 
ish gray and pale brown gravelly loamy sand to a 
depth of 10 inches. The underlying material is light 
gray very gravelly sand to a depth of 60 inches or more. 
Thin intermittent bands of sandy loam occur between 
depths of 12 and 30 inches. 

The soil is sightly acid throughout. It is very rapidly 
permeable. The effective rooting depth is 60 inches or 
more. Available water capacity is 2.0 to 3.0 inches. 

Soboba soils are used for citrus, pasture, range, and 
wildlife habitat. 

Typical profile of Soboba gravelly loam, 0 to 5 per- 
cent slopes, in Orange County, Rancho Mission Viejo, 
about 1,100 feet north-northwest of point where 
Riverside, San Diego, and Orange county lines meet, 
in La Paz Canyon, SWI4SE sec. 38, T.78., R. 6 W., 
SBBEM. 

Ai—0O to 10 inches; light brownish gray (10YR 
6/2) and pale brown (10YR 6/8) 
gravelly loamy sand, dark grayish brown 
(10YR 4/2) and brown (10YR 4/3) 
moist; single grained; loose, nonsticky 
and nonplastic; common very fine roots; 
many fine, medium and coarse interstitial 
pores; 25 percent pebbles and 5 percent 
cobbles; slightly acid; clear wavy bound- 


ary. 

C1i—-10 to 40 inches; light gray (LOYR 7/2), light 
brownish gray (10YR 6/2) and pale 
brown (10YR 6/8) very gravelly sand, 
dark grayish brown (1OYR 4/2) and 
brown (10YR 4/3) moist; single 
grained; loose, nonsticky and nonplastic; 
few very fine, common medium roots; 
many fine, medium and coarse intersti- 
tial pores; two thin intermittent bands 
of sandy loam occur at about 12 and 30 
inches ; 50 percent pebbles and 10 percent 
cobbles; slightly acid; diffuse wavy 
boundary. 

C2--40 to 60 inches; light gray (1OYR 7/2), 
light brownish gray (10YR 6/2), and 
pale brown (10YR 6/8) very gravelly 
sand, dark grayish brown (10YR 4/2) 
and brown (10YR 4/3) moist; single 
grained; loose, nonsticky and nonplastic; 
few very fine and medium roots; many 
fine, medium and coarse interstitial 
pores; 40 percent pebbles and 20 percent 
cobbles; slightly acid. 

The Ai horizon ranges from light brownish gray to 
pale brown to brown in 10YR and 2.5Y hue. Texture 


ranges from gravelly to cobbly sand to very fine sandy 
loam or gravelly loamy sand. Reaction ranges from 
slightly acid to mildly alkaline. Thickness ranges from 
0 to 15 inches. 

The C horizon ranges from light gray and light 
brownish gray to gray and from grayish brown or pale 
brown to brown in 10YR or 2.5Y hue, This horizon is 
stratified. It is 35 to 60 percent pebbles and cobbles. 
Texture ranges from very gravelly or very cobbly sand 
to coarse sandy loam. Reaction ranges from slightly 
acid to mildly alkaline. 

197——Soboba gravelly loamy sand, 0 to 5 percent 
slopes. This nearly level to gently sloping soil generally 
occurs as long, narrow areas along stream channels. 
It has the profile described as typical of the series. 

About 10 percent of this mapping unit is included 
areas of a soil that is dominantly very gravelly sandy 
loam throughout but is otherwise similar to this So- 
boba soil; 5 percent Corralitos loamy sand; 7 percent 
Riverwash; and 5 percent Soboba soils that have a 
gravelly very fine sandy loam overwash. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. 

Present land use is citrus, pasture, range, and wild- 
life habitat. Capability unit VIs-1 (19); Sandy range 
site; Storie index 30. 

198—Soboba cobbly loamy sand, 0 to 15 percent 
slopes. This nearly level to strongly sloping soil gen- 
erally occurs as long, narrow areas along stream 
channels. The profile is similar to the one described 
as typical of the series, but the surface layer is cobbly 
loamy sand. 

About 10 percent of this mapping unit is included 
areas of a soil that is dominantly very gravelly sandy 
loam throughout but is otherwise similar to this So- 
boba soil; 5 percent Corralitos loamy sand; 5 percent 
Riverwash; 5 percent steeper Soboba soils; and 10 per- 
cent Soboba soils that have a stony loamy sand surface 
layer. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. 

Present land use is pasture, range, and wildlife habi- 
tat. Capability unit VIs—1 (19); Sandy range site; 
Storie index 29. 


Soper Series 


The Soper series consists of well drained soils on 
foothills. These soils formed in weakly consolidated 
sandstone and conglomerate. Slopes are 15 to 75 per- 
cent. Elevation is 200 to 2,500 feet. The vegetation is 
sage, cactus, and brush and in some areas an under- 
story of annual grasses and forbs. Precipitation is 14 
to 20 inches, and the mean annual air temperature is 
about 62°F. The average frost-free season is 270 to 
350 days. : 

In a typical profile the surface layer is brown, 
slightly acid gravelly loam 8 inches thick. The sub- 
soll is reddish brown and yellowish red, neutral grav- 
elly clay loam and gravelly loam 21 inches thick. The 
underlying material is weathered conglomerate. The 
soil is moderately slowly permeable. 

Soper soils are used for pasture, range, watershed, 
and wildlife habitat. 

Typical profile of Soper gravelly loam, 30 to 50 per- 


ORANGE COUNTY, CALIFORNIA 45 


cent slopes, in Orange County, Irvine Ranch, about 100 
yards north of the Highland canal, NEY4NE!, sec. 82 
(by private survey), T.5 S., R 8 W., SBB&M. 

A1l—0 to 8 inches; brown (10YR 4/3) gravelly 
loam, dark brown (7.5YR 3/2) moist; 
weak medium and coarse subangular 
blocky structure; slightly hard, friable, 
sticky and plastic; few fine and common 
very fine roots; common very fine tubular 
pores; 12 percent pebbles and cobbles; 
slightly acid; abrupt smooth boundary. 

B21t—8 to 11 inches; reddish brown (5YR 4/4) 
gravelly clay loam, reddish brown (5YR 
4/4) moist; moderate fine and medium 
subangular blocky structure; hard, firm, 
sticky and plastic; very few fine and com- 
mon very fine roots; common very fine 
and very few fine tubular pores; common 
moderately thick clay films line pores 
and are on peds; 25 percent pebbles and 
cobbles; neutral; clear smooth boundary. 

B22t—11 to 21 inches; reddish brown (5YR 4/4) 

gravelly clay loam, reddish brown (5YR 
4/4) moist; moderate fine and medium 
subangular blocky structure; hard, firm, 
sticky and plastic; few very fine and 
very few fine roots; few very fine tubular 
pores; many moderately thick clay films 
line pores and are on peds; 30 percent 
pebbles and cobbles; neutral; clear 
smooth boundary. 

to 29 inches; yellowish red (5YR 5/6) 
gravelly loam, yellowish red (5YR 4/6) 
moist; weak medium and coarse angular 
blocky structure; hard, firm, slightly 
sticky and plastic; very few fine roots; 
few very fine tubular pores; few moder- 
ately thick clay films line pores and are 
on peds; 30 percent pebbles and cobbles ; 
neutral; clear wavy boundary. 

Cr—29 to 62 inches; weathered weakly consoli- 
dated conglomerate; very few very fine 
roots; very few very fine tubular pores; 
few thin clay films on rocks in upper part. 

Color of the A horizon ranges from grayish brown 
and brown to dark grayish brown in 10YR hue. The 
texture is sandy loam or loam and is gravelly or cobbly 
in some areas. Reaction is neutral to slightly acid. 
Thickness ranges from 8 to 12 inches. 

Color of the B2t horizon ranges from brown to red- 
dish brown in 1OYR, 7.5YR, and 5YR hue. The texture 
is sandy clay loam or clay loam and is gravelly or cob- 
bly in some areas. Reaction ranges from slightly acid 
to mildly alkaline. Thickness ranges from 12 to 20) 
inches. 

Color of the Cr horizon varies. It is typically very 
pale brown and reddish brown. This horizon is con- 
solidated conglomerate and sandstone and a few pockets 
of shale. 

199——Soper loam, 15 to 30 percent slopes. This mod- 
erately steep soil generally occurs on rolling hills. It 
has a profile similar to the one described as typical of 
the series, but it is nongravelly and noncobbly 
throughout. It is also slightly deeper. 

About 5 percent of this mapping unit is included 
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areas of Anaheim loam, 5 percent Alo clay, 2 percent 
Baleom clay loam, 3 percent Cieneba sandy loam, and 
less sloping or steeper Soper loams. 

If the soil is bare, runoff is medium and the erosion 
hazard is high. Available water capacity is 3.5 to 5.5 
inches. The effective rooting depth is 24 to 36 inches. 

Present land use is pasture, range, wildlife habitat, 
and watershed. Capability unit IVe-1 (19); Loamy 
range site; Storie index 45. 

200—Soper loam, 30 to 50 percent slopes. This steep 
soil generally occurs on hillsides. It has a profile similar 
to the one described as typical of the series, but it is 
nongravelly and noncobbly throughout. 

About 5 percent of this mapping unit is included 
areas of Alo clay, 30 to 50 percent slopes; 5 per- 
cent Anaheim loam, 30 to 50 percent slopes; 8 percent 
Cieneba sandy loam, 30 to 75 percent slopes; 10 percent 
low sloping or steeper Soper loams; and 10 per- 
cent severely eroded areas. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 2.5 to 5.0 
inches. The effective rooting depth is 20 to 32 inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit VIe-1 (19); Loamy range 
site; Storie index 21. 

201—-Soper gravelly loam, 15 to 30 percent slopes. 
This moderately steep soil generally occurs on rolling 
hills. It has a profile similar to the one described as 
typical of the series, but it is somewhat deeper. 

About 8 percent of this mapping unit is included 
areas of Anaheim loam, 2 percent Anaheim clay loam, 
3 percent Cieneba sandy loam, and 7 percent less slop- 
ing or steeper Soper gravelly loams. 

If the soil is bare, runoff is medium and the erosion 
hazard is high. Available water capacity is 3.0 to 5.5 
inches. The effective rooting depth is 24 to 36 inches. 

Present land use is pasture, range, watershed, and 
wildlife habitat. Capability unit Vle-1 (19); Loamy 
range site; Storie index 36. 

202—Soper gravelly loam, 30 to 50 percent slopes. 
This steep soil generally occurs on hillsides. It has the 
profile described as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Yorba gravelly sandy loam, 2 percent Gabino 
gravelly clay loam, 5 percent Soper cobbly loam, 5 per- 
cent less sloping or steeper Soper gravelly loams, 2 
percent Cieneba-Rock outcrop complex, and 2 percent 
Cieneba sandy loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 2.5 to 5.0 
inches. The effective rooting depth is 20 to 82 inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit VIle-1 (19); Loamy range 
site; Storie index 17. 

203—Soper cobbly loam, 15 to 50 percent slopes. 
This moderately steep to steep soil generally occurs on 
hillsides. It has a profile similar to the one described 
as typical of the series, but the surface layer is cobbly 
loam. 

About 5 percent of this mapping unit is included 
areas of Yorba cobbly sandy loam, 8 percent Gabino 
gravelly clay loam, 5 percent Soper gravelly loam, 2 
percent Cieneba-Rock outcrop complex, and 2 percent 
Cieneba sandy loam. 

If the soil is bare, runoff is medium to rapid and the 
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erosion hazard is high. Available water capacity is 3.0 
to 4.0 inches. The effective rooting depth is 20 to 32 
inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit VIIs-1 (19); Loamy range 
site; Storie index 18. 

204-—-Soper-Rock outcrop complex, 30 to 75 percent 
slopes. This mapping unit commonly occurs on hill- 
sides and ridges. It is 10 to 15 percent Rock outcrop. 
The Soper soil has a profile similar to the one de- 
scribed as typical of the series, but it is severely eroded 
and therefore shallower. 

About 8 percent of this mapping unit is included 
areas of Anaheim loam, 5 percent Cieneba sandy loam, 
and 20 percent Soper cobbly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. Available water capacity is 2.5 to 3.5 
inches. The effective rooting depth is 20 to 24 inches. 

Present land use is range, watershed, and wildlife 
habitat. Capability unit VIIs-1 (19); Shallow Loamy- 
Rock outcrop complex range site; Storie index 7. 


Sorrento Series 


The Sorrento series consists of well drained soils on 
alluvial fans and flood plains. These soils formed in 
alluvium derived from sedimentary rocks. Slopes are 
0 to 9 percent. Elevation ranges from 50 to 700 feet. 
The vegetation is annual grasses and forbs and some 
sycamore trees. Precipitation is 12 to 16 inches, and 
the annual air temperature is 59 to 62°F. The frost-free 
season is 270 to 355 days. 

In a typical profile, the surface layer is grayish brown 
loam 12 inches thick. The underlying material is 
grayish brown, light brownish gray, and pale brown 
silty clay loam to a depth of 62 inches and light brown- 
ish gray sandy loam to a depth of 72 inches or more. 

The soil is neutral in the upper 6 inches and becomes 
moderately alkaline and calcareous below. It is mod- 
erately permeable. The effective rooting depth is 60 
inches or more. 

Sorrento soils are used for irrigated crops, citrus, 
and urban development. 

Typical profile of Sorrento loam, 0 to 2 percent 
slopes, about 500 feet northeast of the corner of Irvine 
Boulevard and the road to El Toro Marine Firing 
Range, SWI4SW!,, sec. 120 (by private survey), T. 5 
S., R. 8 W., SBB&M. 

Api-—-0 to 6 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; moderate medium granular 
structure; hard, friable, slightly sticky 
and slightly plastic; few very fine roots; 
few very fine tubular pores; neutral; 
abrupt smooth boundary. 

Ap2—6 to 12 inches; grayish brown (10YR 5/2) 
heavy loam, very dark grayish brown 
(10YR 3/2) moist; moderate medium 
and coarse subangular blocky structure; 
slightly hard, friable, nonsticky and 
slightly plastic; few very fine roots; few 
very fine and fine tubular pores; mildly 
alkaline; clear wavy boundary. 

C1—12 to 21 inches; grayish brown (10YR 5/2) 
light silty clay loam, very dark grayish 


brown (10YR 8/2) moist; massive; hard, 
friable, slightly sticky and plastic; many 
very fine roots; few very fine tubular 
pores; moderately alkaline; clear wavy 
boundary. 

C2-—-21 to 27 inches; grayish brown (10YR 5/2) 
light silty clay loam, very dark grayish 
brown (10YR 38/2) moist; massive; 
slightly hard, very friable, slightly 
sticky and slightly plastic; common very 
fine roots; many very fine and fine tubu- 
lar pores; moderately alkaline; gradual 
wavy boundary. 

C3—-27 to 87 inches; grayish brown (10YR 5/2) 
light silty clay loam, very dark grayish 
brown (10YR 3/2) moist; massive; 
slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine 
roots; common very fine and fine tubular 
pores; moderately alkaline; gradual wavy 
boundary. 

C4ca—-37 to 49 inches: light brownish eray 
(10YR 6/2) light silty clay loam, brown 
(LOYR 4/3) moist; massive; slightly 
hard, very friable, slightly sticky and 
slightly plastic; common very fine and 
fine roots; common very fine and fine 
tubular pores; disseminated lime and 
common fine filaments and fine soft 
masses of lime; moderately alkaline: vio- 
lently effervescent; abrupt wavy bound- 


ary. 

C5ca—49 to 62 inches; pale brown (10YR 6/3) 
silty clay loam, brown (10YR 4/3) 
moist; moderate coarse subangular 
blocky structure; hard, friable, slightly 
sticky and plastic; few very fine roots: 
common fine filaments of lime; moder- 
ately alkaline; violently effervescent; 
abrupt smooth boundary. 

IIC6—62 to 72 inches; light brownish gray (10YR 
6/2) sandy loam, dark grayish brown 
(LOYR 4/2) moist; massive; soft, very 
friable, nonsticky and nonplastic; very 
few very fine roots; few fine tubular 
pores; moderately alkaline and violently 
effervescent. 

The A horizon ranges from dark grayish brown or 
grayish brown to brown in 10YR hue. Texture is sandy 
loam, loam, or clay loam. Reaction ranges from slightly 
acid to moderately alkaline. In places the soil is non- 
calcareous. Thickness ranges from 10 to 20 inches. 

The C horizon ranges from grayish brown to light 
yellowish brown in 10YR or 2.5Y hue. Texture ig loam, 
silt loam, or silty clay loam. This horizon is calcareous, 
at least in some parts above 40 inches. 

In places the surface area is 2 to 3 percent gravel. 
In other places the profile is 2 to 3 percent gravel. 

205—Sorrento sandy loam, 0 to 2 percent slopes. 
This nearly level soil generally occurs on alluvial fans 
and flood plains. It has the profile similar to the one 
described as typical of the series, but the surface layer 
is 10 to 14 inches of sandy loam. 

About 10 percent of this mapping unit is included 
areas of Sorrento loam, 0 to 2 percent slopes; 5 percent 
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Mocho sandy loam, 0 to 2 percent siopes; 5 percent 
San Emigdido fine sandy loam, 0 to 2 percent slopes; 
and 5 percent soils that are nonealcareous throughout 
but are otherwise similar to this Sorrento soil. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 10.0 to 
18.0 inches. 

Present land use is irrigated row crops, citrus, and 
urban development. Capability unit I (19); Loamy 
range site; Storie index 95. 

206——Sorrento loam, 0 to 2 percent slopes. This 
nearly level soil generally occurs on alluvial fans and 
flood plains and in small valleys. It has the profile 
described as typical of the series. 

About 10 percent of this mapping unit is included 
areas of Sorrento clay loam; 3 percent Sorrento sandy 
loam; 5 percent soils that are noncaleareous through- 
out but are otherwise similar to this Sorrento soil; 5 
percent Mocho loam, 0 to 2 percent slopes; and 3 per- 
cent Bolsa silt loam, drained. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 10.0 to 
13.0 inches. 

Present land use is irrigated row crops, citrus, and 
urban development. Capability unit I (19); Loamy 
range site; Storie index 100. 

207—Sorrento loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil generally oc- 
curs on upper valley fans and along stream channels. 

About 10 percent of this mapping unit is included 
areas of Sorrento clay loam; 5 percent soils that are 
nonealeareous throughout but are otherwise similar 
to this Sorrento soil; 5 percent Mocho loam, 2 to 9 
percent slopes; 8 percent Botella loam, 2 to 9 percent 
slopes; and 8 percent areas of Sorrento loam where 
the slopes are somewhat steeper than 9 percent. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. Available water 
capacity is 10.0 to 13.0 inches. 

Present land use is irrigated crops, citrus, range, and 
urban development. Capability unit ITe-1 (19) ; Loamy 
range site; Storie index 90. 

208-——Sorrento clay loam, 0 to 2 percent slopes. This 
nearly level soil generally occurs on alluvial fans and 
flood plains. It has a profile similar to the one de- 
scribed as typical of the series, but the surface layer 
is 10 to 14 inches of clay loam. 

About 10 percent of this mapping unit is included 
areas of Sorrento loam, 0 to 2 percent slopes; 5 percent 
Mocho loam, 0 to 2 percent slopes; 3 percent Bolsa 
silty clay loam, drained: 3 percent Chino silty clay 
loam, drained; and 5 percent soils that are noneal- 
careous throughout but are otherwise similar to this 
Sorrento soil. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. Available water capacity is 11.0 to 
13.0 inches. 

Present land use is irrigated crops, citrus, and urban 
development. Capability unit I (19); Clayey range 
site; Storie index 85. 

209-——Sorrento clay loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil generally oc- 
curs on upper valley fans and along stream channels in 
10- to 100-acre areas. It has a profile similar to the 
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one described as typical of the series, but the surface 
layer is 10 to 14 inches of clay loam. 

About 10 percent of this mapping unit is included 
areas of Sorrento loam, 2 to 9 percent slopes; 5 percent 
soils that are noncalcareous throughout but are other- 
wise similar to this Sorrento soil; 5 percent Mocho 
loam, 2 to 9 percent slopes; 8 percent Botella clay loam, 
2 to 9 percent slopes; and 3 percent areas of this 
Sorrento soil where slopes are somewhat steeper than 
9 percent. 

If the soil is bare, runoff is slow to medium and the 
erosion hazard is slight to moderate. Available water 
capacity is 11.0 to 13.0 inches. 

Present land use is irrigated crops, citrus, and ur- 
ban development. Capability unit Ile-1 (19); Clayey 
range site; Storie index 76. 


Thapto-Histic Fluvaquents 


Thapto-Histic Fluvaquents consists of poorly drained 
soils in coastal basins. These soils formed in mixed 
mineral alluvium and organic deposits. Slopes are 0 
to 2 percent. Elevation ranges from 5 to 50 feet. 
The vegetation is saline-alkali tolerant grasses and 
forbs that require moisture. Precipitation is 10 to 14 
inches, and the mean annual air temperature is about 
62°F, The frost-free season is 300 to 350 days. 

In a typical profile the surface layer is 9 inches of 
very dark gray clay loam and 12 inches of dark gray 
silty clay. The underlying layers are 85 inches of black 
peat and 12 inches or more of light gray silty clay loam 
a many fine distinct light yellowish brown mot- 
tles. 

The soil is medium acid to strongly acid in the peat 
layers and moderately alkaline in the mineral layers. 
The 21- to 50-inch zone has some white salts, Per- 
meability is slow. The effective rooting depth is only 24 
to 40 inches because of the water table. Available 
water capacity is 6.0 to 10.0 inches. 

These soils are used for row crops, field crops, and 
duck ponds. 

Reference profile of Thapto-Histic Fluvaquents, in 
Orange County, Irvine Range, about 14, mile southwest 
of Lane Road, N14, NE‘, sec. 59 (by private survey), 
T.658., R. 9 W., SBB&M. 

Api—0 to 3 inches; very dark gray (2.5Y 3/0) 
clay loam, black (2.5Y 2/0) moist; mod- 
erate medium and fine granular struc- 
ture; hard, firm, sticky and plastic; few 
very fine roots; few very fine tubular 
pores; estimated 10 te 20 percent organic 
matter ; slightly effervescent ; moderately 
alkaline; abrupt smooth boundary. 

Ap2—8s to 9 inches; very dark gray (2.5Y¥ 3/0) 
heavy clay loam, black (2.5¥ 2/0) moist; 
moderate fine and medium granular 
structure; hard, firm, sticky and very 
plastic; common very fine and fine roots; 
few very fine and fine tubular pores; 
estimated 10 to 20 percent organic mat- 
ter; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

Ai3—9 to 14 inches; dark gray (2.5Y 4/0) silty 
clay, black (2.5Y 2/0) moist; moderate 
fine and medium granular structure; 
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very hard, firm, sticky and very plas- 
tic; common very fine and few fine roots; 
few very fine and fine tubular pores; 
estimated 10 to 20 percent organic mat- 
ter; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

Al4—14 to 21 inches; dark gray (2.5Y 4/0) silty 
clay, black (2.5Y 2/0) moist; weak fine 
and medium granular structure; hard, 
firm, sticky and plastic; common very 
fine roots; few very fine tubular pores; 
estimated 10 to 20 percent organic mat- 
ter; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

Oalb—21 to 27 inches; black (2.5Y 2/0) rubbed 
and unrubbed sapric material, black 
(2.5Y 2/0) dry; 5 percent fibers, none 
rubbed; moderate fine granular struc- 
ture; very hard, nonsticky and non- 
plastic; some white salts; medium acid; 
clear wavy boundary. 

Oa2b—27 to 82 inches; black (2.5Y 2/0) rubbed 
and unrubbed sapric material, black 
(2.5Y¥ 2/0) dry; 10 percent fibers, less 
than 5 percent rubbed; massive; very 
hard, nonsticky and nonplastic; some 
white salts; strongly acid; clear wavy 
boundary. 

Oa3b—32 to 39 inches; black (10YR 2/1) rubbed 
and unrubbed sapric material, very dark 
brown (10YR 2/2) dry; 80 percent 
fibers, less than 10 percent rubbed; mas- 
sive; extremely hard, nonsticky and non- 
plastic; some white salts; strongly acid; 
gradual smooth boundary. 

Oadb—39 to 50 inches; black (10YR 2/1) rubbed 
and unrubbed sapric material with many 
fine faint dark gray (10YR 4/1) un- 
rubbed mottles; very dark gray (LOYR 
8/1) with many fine prominent gray 
(10YR 6/1) mottles dry; 80 percent 
fibers, less than 10 percent rubbed; mas- 
sive; very hard, nonsticky and nonplas- 
tic; some white salts; strongly acid; 
clear wavy boundary. 

Oabb—50 to 56 inches; black (10YR 2/1) rubbed 

and unrubbed sapric material with many 

fine faint dark gray (1OYR 4/1) mottles 

unrubbed, very dark brown (10YR 2/2) 

with many fine prominent gray (lOYR 

6/1) mottles dry; 40 percent fibers, less 

than 10 percent rubbed; massive; ex- 

tremely hard, nonsticky and nonplastic; 
strongly acid; abrupt smooth boundary. 

to 68 inches; light gray (10YR 7/1) 

silty clay loam with many fine distinct 

light yellowish brown (2.5Y 6/4) mot- 
tles, gray (LOYR 5/1) with light olive 
brown (2.5Y 5/4) mottles moist; mas- 
sive: slightly hard, firm, sticky and 
slightly plastic: 10 percent partly decom- 
posed roots in upper 6 inches; slightly 
acid. 

The A horizon ranges from black to dark 
2.5Y and 1OYR hue. Texture is silt loam or clay ioam, 
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This horizon is slightly to strongly effervescent. Thick- 
ness ranges from 16 to 24 inches. 

The O horizon ranges from black and very dark gray 
to very dark brown in 2.5Y and 10YR hue. In places it 
is intermixed with the C mineral horizon. 

The C horizon ranges from light gray to dark gray 
in 2.5Y and 10YR hue. Texture is silt loam, silty clay 
loam, or silty clay. 

These soils are typically slightly saline-alkali. In a 
few areas they are moderately saline-alkali. 

210—Thapto-Histic Fluvaquents. This nearly level 
soil generally occurs in basins. The profile described as 
a reference for the subgroup is in this map unit. Slopes 
are less than 2 percent. 

About 5 percent of this unit is included areas of 
Chino silty clay loam, 3 percent Bolsa silt loam, 3 per- 
cent Bolsa silty clay loam, and 2 percent Omni clay. 
Also included are some areas where the slopes are 5 
percent. 

If the soil is bare, runoff is slow and the erosion 
hazard is slight. 

This soil is used for row crops and field crops. Capa- 
bility unit I1Iw-6 (19) ; range site not assigned; Storie 
index 22. 


Tidal Flats 


211—Tidal flats are nearly level areas adjacent to 
bays and lagoons along the coast. Periodically they are 
covered by tidal overflow. Some of the higher areas 
are covered only during very high tides. Tidal flats are 
stratified clayey to sandy deposits. They are poorly 
drained and are high in salts. The vegetation varies 
from none in the low areas to sparse, salt-tolerant 
plants in the higher areas. 

Runoff generally ponds. Deposition from surround- 
ing areas is a hazard. 

Present land use is recreation and wildlife habitat. 
Some areas have been dredged or filled and converted 
to beaches for urban use. Capability unit VIIw—1 
(19); range site not assigned; Storie index less than 
10 (nonagricultural). 


Tollhouse Series 


The Tollhouse series consists of excessively drained 
soils in the mountains. These soils formed in material 
weathered from granodiorite. Slopes are 30 to 75 per- 
cent. Elevation ranges from 3,000 to 5,500 feet. The 
vegetation is brush and an understory of annual 
grasses and forbs and in some areas thin stands of oaks 
or Coulter pines. Precipitation is 20 to 30 inches, and 
the mean annual air temperature is about 57°F. The 
frost-free season is 150 to 180 days. 

In a typical profile the surface layer is very dark 
grayish brown and brown, slightly acid coarse sandy 
loam 8 inches thick. The underlying material is light 
yellowish brown weathered granodiorite to a depth of 
22 inches or more that grades to unweathered rock. 
About 10 percent of the surface area is Rock outcrop. 

Permeability is rapid. Available water capacity is 
1 to 2 inches. The effective rooting depth is 7 to 18 
inches for annual grasses and forbs. Brush and trees 
can easily penetrate the weathered granodiorite along 
fractures, 
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Tollhouse soils are used for wildlife habitat, recre- 
ation, and watershed and, to a limited extent, for range. 

Typical profile of Tollhouse coarse sandy loam, in an 
area of Tollhouse-Rock outcrop complex, 30 to 75 per- 
cent slopes, in the Trabuco Ranger District, Cleveland 
National Forest (north), NE1Z4NW1, sec. 27, T. 5 
S., R. 6 W., Riverside County, about 1 mile down 
Indian Road from Main Divide Road: 

01-14, inch to 0; partly decomposed grass, brush, 
and leaves; many small gravel-size 
(mostly 14”) granitic rock fragments. 

Al1—0 to 2 inches: very dark grayish brown 
(10YR 8/2) coarse sandy loam, very 
dark gray (LOYR 3/1) moist; weak fine 
granular structure; soft, very friable, 
nonsticky and nonplastic; many very 
fine and medium roots; many very fine 
and fine tubular pores; slightly acid; 
abrupt smooth boundary. 

A12—2 to 8 inches; brown (10YR 5/3) coarse 
sandy loam, dark brown (10YR 3/3) 
moist; massive; soft, very friable, non- 
sticky and nonplastic; many very fine 
and common medium and coarse roots; 
many very fine and fine tubular pores; 
slightly acid; gradual wavy boundary. 

Cr—8 to 28 inches; light yellowish brown (l0YR 
6/4) weathered granodiorite, easily cut 
with a spade. 

The A horizon ranges from very dark grayish brown 
to grayish brown or brown in 10YR hue. The texture 
is sandy loam or coarse sandy loam. The thickness 
ranges from 7 to 18 inches. This horizon is slightly 
acid to medium acid. 

The Cr horizon ranges from brown to light yellowish 
brown in 10YR hue. Reaction ranges from slightly 
acid to medium acid. Depth to unweathered rock is 
several feet. 

212-—Tollhouse-Rock outcrop complex, 30 to 75 per- 
cent slopes. This steep to very steep complex generally 
occurs on mountain ridges and north-facing mountain- 
sides. The Tollhouse soil has the profile described as 
typical of the series. Large boulders or Rock outcrop 
occupies 10 to 30 percent of the surface area. 

About 6 percent of the complex is included areas of 
Cieneba-Rock outcrop complex, 4 percent Cieneba 
sandy loam, and 3 percent Vista coarse sandy loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. 

This complex is used for wildlife habitat, recreation, 
watershed and, to a limited extent, for range. Capa- 
bility unit VIIs—1 (20); Shallow Loamy-Rock outcrop 
complex range site; Storie index 5. 


Vista Series 


The Vista series consists of well drained soils in the 
mountains. These soils formed in material weathered 
from granitic rock. Slopes are 9 to 65 percent. Eleva- 
tion is 1,000 to 4,000 feet. The vegetation is mostly 
brush, some California oaks, and In some areas an 
understory of annual grasses. Precipitation is 16 to 
about 60°F. 
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brown and brown coarse sandy loam 19 inches thick. 
The subsoil is pale brown and light yellowish brown 
coarse sandy loam 20 inches thick. The substratum 
is brownish yellow, weathered granitic rock. 

The soil is slightly acid to neutral. It is moderately 
rapidly permeable. 

Vista soils are used for pasture, range, watershed, 
and wildlife habitat. 

Typical profile of Vista coarse sandy loam, 15 to 30 
percent slopes, in the Cleveland National Forest 
(north), NE14NE!, sec. 23, T. 6 S., R. 6 W., Orange 
County: 

A1l1—0 to 2 inches; grayish brown (10YR 5/2) 
coarse sandy loam, very dark grayish 
brown (10YR 3/2) moist; moderate fine 
granular structure; soft, very friable, 
nonsticky and nonplastic; many very fine 
roots; few very fine tubular pores; neu- 
tral; abrupt smooth boundary. 

A12—2 to 10 inches: grayish brown (10YR 5/2) 
coarse sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak fine and 
medium granular structure; slightly 
hard, friable, nonsticky and nonplastic; 
common fine roots; common very fine 
and fine tubular pores; neutral; clear 
smooth boundary. 

A13—-10 to 19 inches; brown (10YR 5/3) coarse 
sandy loam, dark brown (10YR 4/3) 
moist; weak fine and medium granular 
structure; slightly hard, friable, slightly 
sticky and slightly plastic; common very 
fine roots; common very fine tubular 
pores; slightly acid; gradual smooth 
boundary. 

B21—19 to 31 inches; pale brown (10YR 6/3) 
coarse sandy loam, dark grayish brown 
(LOYR 4/2) moist; massive; slightly 
hard, friable, slightly sticky and slightly 
plastic; very few very fine and fine roots ; 
common very fine, fine, and coarse tubu- 
lar pores; slightly acid; gradual wavy 
boundary. 

B22—31 to 39 inches; light yellowish brown 
(10YR 6/4) coarse sandy loam, brown 
(10YR 4/3) moist; massive; slightly 
hard, friable, nonsticky and nonplastic; 
very few very fine roots and common me- 
dium roots; common fine and medium 
tubular pores; slightly acid; abrupt wavy 
boundary. 

Cr--39 to 55 inches; brownish yellow (10YR 
6/6) weathered granitic rock, yellowish 
brown (10YR 5/6) moist; massive; hard, 
friable, nonsticky and nonplastic; few 
fine and medium roots in upper few 
inches along fractures; very few fine and 
medium tubular pores in upper few 
inches; slightly acid. 

Color of the A horizon ranges from dark grayish 
brown and grayish brown to brown in 10YR hue. 
Texture is coarse sandy loam or sandy loam. Thickness 
s from 16 to 20 inches. 
of the B horizon ranges from brown and pale 
to Hight yellowish brown in 10YR hue. Texture 
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is coarse sandy loam or sandy ioam. Reaction ranges 
from neutral to slightly acid. Thickness ranges from 
10 to 20 inches. 

The weathered granitic rock grades to hard rock 
with increasing depth. 

213—Vista coarse sandy loam, 9 to 15 percent slopes. 
This strongly sloping soil generally occurs on broad 
hilltops. 

About 5 percent of this mapping unit is included 
areas of Vista-Rock outcrop complex, 5 percent Cien- 
eba sandy loam, 5 percent Blasingame loam, 2 percent 
Ramona fine sandy loam, and 2 percent Capistrano 
sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. Available water capacity is 3.0 
to 5.0 inches. The effective rooting depth is 80 to 40 
inches. 

This soil is used for pasture, range, watershed, and 
wildlife habitat. Capability unit [Ve-1 (19); Loamy 
range site; Storie index 51. 

214—Vista coarse sandy loam, 15 to 30 percent 
slopes. This moderately steep soil commonly occurs on 
hilltops. It has the profile described as typical of the 
series. 

About 5 percent of this mapping unit is included 
areas of Vista-Rock outcrop complex, 5 percent Cien- 
eba sandy loam, 5 percent Blasingame loam, 3 percent 
Escondido very fine sandy loams, and 2 percent Ramona 
fine sandy loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is high. Available water capacity is 2.5 to 5.0 
inches. The effective rooting depth is 24 to 40 inches. 

This soil is used for pasture, range, watershed, and 
wildlife habitat. Capability unit VIe-1 (19); Loamy 
range site; Storie index 36. 

215—Vista coarse sandy loam, 30 te 65 percent 
slopes. This steep to very steep soil generally occurs on 
side slopes. 

About 10 percent of this mapping unit is included 
areas of Cieneba sandy loam, 5 percent Blasingame 
loam, and 10 percent Vista-Rock outcrop complex. 

If the soil is bare, runoff is rapid to very rapid and 
the erosion hazard is high to very high. Available 
water capacity is 2.5 to 5.0 inches. The effective root- 
ing depth is 24 to 36 inches. 

This soil is used for watershed and wildlife habitat. 
Capability unit VITe-1 (19); Loamy range site; Storie 
index 15. 

216—Vista-Rock outcrop complex, 9 to 30 percent 
slopes. This strongly sloping to moderately steep map- 
ping unit generally occurs as oblong areas 10 to 200 
acres in size, About 10 percent of the surface area is 
Rock outcrop and 10 to 20 percent is large boulders. 

About 5 percent of this mapping unit is included 
areas of Vista coarse sandy loam, 5 percent Cieneba- 
Rock outcrop complex, 5 percent Blasingame-Rock out- 
crop complex, 2 percent Ramona fine sandy loam, and 
2 percent San Emigdio fine sandy loam. 

If the soil is bare, surface runoff is medium and the 
erosion hazard is moderate. Available water capacity 
is 2.5 to 5.0 inches. The effective rooting depth is 24 to 
36 inches. 

This soil is used for range, watershed, and wildlife 
habitat. Capability unit VIs—1 (19); Loamy-Rock out- 
crop complex range site; Storie index 19. 


Xeralfie Arents, Loamy 


Xeralfie Arents, loamy, are moderately well drained 
or well drained soils. About 85 percent of the acreage is 
cut and fill land, and 15 percent undisturbed soil. Cut 
and fill land is the result of mechanical manipulation of 
terrace areas, usually of Myford and Yorba soils or 
other similar soils, for urban use. The building pads 
are nearly level. Elevation ranges from 50 to 1,500 
feet. Precipitation is 12 to 16 inches, and the mean 
annual air temperature is about 61° F. The frost-free 
season is 300 to 350 days. 

The texture of Xeralfic Arents, loamy, is generally 
sandy clay loam when reshaping is completed. Colors 
vary in 5YR, 7.5YR, and 10YR hue. Most character- 
istics of the undisturbed soil have been altered because 
of mechanical mixing. Few remnants of former argil- 
lic horizons remain, and they are not continuous. 

Reaction ranges from slightly acid to moderately 
alkaline. Permeability is slow to very slow depending 
on compaction and mixing during construction. The 
shrink-swell hazard is moderate to high. 

217—Xeralfie Arents, loamy, 2 to 9 percent slopes. 
The slope of these areas was determined from the un- 
disturbed landscape. Present land use is primarily 
apartment houses, single family houses, shopping cen- 
ters, and some industrial buildings. 

Runoff is rapid, and the erosion hazard is high. 
Capability unit and range site not assigned; Storie 
index less than 10 (nonagricultural). 

218—Xeralfie Arents, loamy, 9 to 15 percent slopes. 
The slope of these areas was determined from the un- 
disturbed landscape. Present land use is primarily sin- 
gle family houses. 

Runoff is rapid, and the erosion hazard is high. Ca- 
pability unit and range site not assigned; Storie index 
less than 10 (nonagricultural). 


Xerorthents Loamy, Cut and Fill Areas 


Xerorthents loamy, cut and fill areas, are moderately 
well drained or well drained. About 95 percent of the 
acreage is cut and fill land, and 5 percent undisturbed 
soil. Cut and fill land is the result of mechanical 
manipulation of upland areas, generally Alo, Alo vari- 
ant, Anaheim Balcom, Bosanko soils, or other similar 
soils, for urban use. The building pads are nearly level. 
Elevation ranges from 200 to 1,500 feet. Precipitation 
is 12 to 16 inches, and the mean annual air tempera- 
a is about 61° F. The frost-free season is 270 to 350 

ays. 

The texture is loam, clay loam, or clay mixed with 
70 to 85 percent crushed soft shale or sandstone, or 
both. Colors vary in the 7.5YR, 10YR, and 2.5Y hue. 
Reaction ranges from mildly alkaline to moderately 
alkaline. Most areas are calcareous throughout. 

Permeability is moderately slow to slow depending 
on compaction during construction. The shrink-swell 
hazard is moderate. Depth to hard bedrock ranges from 
10 to 60 inches. 

219-—Xerorthents loamy, cut and fill areas, 9 to 15 
percent slopes. The slope of these areas was determined 
from the undisturbed landscape. Present land use is 
apartment houses and single family houses. 

Runoff is rapid, and the erosion hazard is high. 
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Capability unit and range site not assigned; Storie 
index less than 10 (nonagricultural). 
220—Xerorthents loamy, cut and fill areas, 15 to 30 
ercent slopes. The slope of these areas was determined 
rom the undisturbed landscape] (fig. 3). Present land 
use is primarily single family houses- 
Runoff is rapid, and the erosion hazard is high. 
apes unit and range site not assigned; Storie 
index less than 10 (nonagricultural). 


Yorba Series 


The Yorba series consists of well drained soils on 
terraces. These soils formed in gravelly sandy sedi- 
ment. Slopes are 2 to 50 percent. Elevation ranges from 
100 to 2,500 feet. The hbo. gee is annual grasses and 
forbs and some sagebrush and cactus. Precipitation is 
12 to 20 inches, and the mean annual air temperature 
. about 62° F. The frost-free season is 300 to 350 

ays. 

In a typical profile the surface layer is pinkish gray 
and brown gravelly sandy loam 11 inches thick. The 
subsoil is red, very gravelly sandy clay loam and sandy 
loam to a depth of 63 inches or more. 

The soil is slightly acid throughout. It is slowly 
permeable. 
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Yorba soils are used for pasture, range, watershed, 
wildlife, and urban development. 

Typical profile of Yorba gravelly sandy loam, 2 to 
9 percent slopes, on the Irvine Ranch, NE14,NEWY 
sec. 18 (by private survey), T. 4 S., R. 8 W., Orange 
ua, rifle range area near Irvine Park and Santiago 

reek: 


Al1l—0 to 3 inches; pinkish gray (7.5YR 6/2) 
gravelly sandy loam, brown (7.5YR 4/2) 
moist; massive; slightly hard, friable, 
nonsticky and nonplastic; common very 
fine roots; common very fine tubular 
pores; 15 percent pebbles and cobbles; 
slightly acid; abrupt smooth boundary. 

A12—3 to 11 inches; brown (7.5YR 5/2) grav- 
elly sandy loam, brown (7.5YR 4/2) 
moist; massive; slightly hard, friable, 
slightly sticky and nonplastic; common 
very fine roots; many very fine tubular 
pores; 15 percent pebbles and cobbles; 
slightly acid; abrupt smooth boundary. 


B21t—11 to 25 inches; red (2.5YR 5/6) very 
gravelly sandy clay loam, dark red 
(2.5YR 3/6) moist; weak medium angu- 
lar blocky structure; very hard, firm, 
sticky and very plastic; very few very 
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Figure 3.—Xerothents loamy, cut and fill areas, 15 to 30 percent slopes. 
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fine roots; common very fine tubular 
pores; many moderately thick clay films 
on peds and as bridges; 50 percent peb- 
bles and cobbles; slightly acid; diffuse 
boundary. 

B22t—25 to 40 inches; red (2.5YR 5/6) very 
gravelly sandy clay loam, dark red 
(2.5YR 38/6) moist; weak medium angu- 
lar blocky structure; very hard, firm, 
sticky and very plastic; very few very 
fine roots; common very fine tubular 
pores and common fine interstitial pores; 
many moderately thick clay films on peds 
and as bridges; 50 percent pebbles and 
cobbles; slightly acid; gradual smooth 
boundary. 

B3t—40 to 638 inches; red (2.5YR 5/6) very grav- 
elly sandy loam, dark red (2.5YR 3/6) 
moist; massive; hard, friable, sticky and 
slightly plastic; very few very fine roots; 
many very fine and fine interstitial pores; 
common thin clay bridges; 60 percent 
pebbles and cobbles; slightly acid. 

The A horizon ranges from pinkish gray, brown, 
and dark grayish brown to light brownish gray in 
7.5YR and 10YR hue. Texture is gravelly or cobbly 
sandy loam or loam. Reaction ranges from medium acid 
to slightly acid. This horizon is 5 to 25 percent pebbles 
and cobbles. Thickness ranges from 9 to 18 inches. 

The B2t horizon ranges from brown, dark brown, 
and yellowish red to red in 2.5YR, 5YR and 7.5YR hue. 
Texture is generally very gravelly or cobbly sandy clay 
loam or clay loam. Reaction ranges from medium acid 
to moderately alkaline. This horizon is 35 to 65 percent 
pebbles and cobbles. Thickness ranges from 18 to 30 
inches. The B3t horizon is similar to the B2t horizon, 
but it contains somewhat less clay. 

221—Yorba gravelly sandy loam, 2 to 9 percent 
slopes. This gently sloping to moderately sloping soil 
generally occurs on broad terraces. It has the profile 
described as typical of the series. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 3 percent Soper gravelly 
loam, 5 percent Gabino gravelly clay loam, and 2 per- 
cent Modjeska gravelly loam. 

If the soil is bare, runoff is medium and the erosion 
hazard is moderate. The effective rooting depth is 9 to 
18 inches. Few roots penetrate the subsoil. Available 
water capacity is 4.0 to 5.0 inches. 

This soil is used for pasture, range, and urban de- 
velopment. Capability unit [Ve-8 (19); Claypan range 
site; Storie index 41. 

222—-Yorba gravelly sandy loam, 9 te 15 percent 
slopes. This strongly sloping soil generally occurs on 
terraces. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Gabino grav- 
elly clay loam, 3 percent Soper gravelly loam, and 2 
percent Modjeska gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. The effective rooting depth is 9 to 18 
inches. Few roots penetrat 
capacity is 4.0 to & 

This soll is used for 


urban development. Capability unit IVe~3 (19); Clay- 
pan range site; Storie index 39. 

223—Yorba gravelly sandy loam, 15 to 30 percent 
slopes. This moderately steep soil generally occurs on 
terrace escarpments. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Gabino grav- 
elly clay loam, 3 percent Soper gravelly loam, and 2 
percent Modjeska gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. The effective rooting depth is 9 to 18 
inches. Few roots penetrate the subsoil. Available 
water capacity is 4.0 to 5.0 inches. 

This soil is used for range and watershed. Capability 
unit VIe—1 (19); Claypan range site; Storie index 28. 

224-—Yorba cobbly sandy loam, 9 to 30 percent 
slopes. This strongly sloping to moderately steep soil 
generally occurs on terrace escarpments. The profile 
is similar to the one described as typical of the series, 
but the surface layer is cobbly sandy loam. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Gabino grav- 
elly clay loam, 8 percent Soper cobbly loam, and 2 
percent Modjeska gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. The effective rooting depth is 9 to 18 
inches. Few roots penetrate the subsoil. Available 
water capacity is 4.0 to 5.0 inches. 

This soil is used for pasture and range. Capability 
unit VIs—1 (19); Claypan range site; Storie index 28. 

225——-Yorba cobbly sandy loam, 9 to 30 percent 
slopes, eroded. This strongly sloping to moderately 
steep soil generally occurs on concave terraces. The 
profile is similar to the one described as typical of the 
series, but the surface layer is cobbly sandy loam and 
is severely eroded. On as much as 50 percent of the 
acreage, the subsoil is exposed or frequent deep gullies 
occur that prevent tillage. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Gabino gray- 
elly clay loam, 8 percent Soper cobbly loam, and 2 
percent Modjeska gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. The effective rooting depth is 5 to 9 
inches. Few roots penetrate the subsoil. Available 
water capacity is 3.0 to 4.0 inches. 

This soil is used for pasture and range. Capability 
unit VIIs~1 (19); Claypan range site; Storie index 12. 

226—-Yorba cobbly sandy loam, 30 to 50 percent 
slopes. This steep soil generally occurs on terrace 
escarpments. The profile is similar to the one described 
as typical of the series, but the surface layer is cobbly 
sandy loam. 

About 5 percent of this mapping unit is included 
areas of Myford sandy loam, 5 percent Gabino grav- 
elly clay loam, 3 percent Soper cobbly loam, and 2 
percent Modjeska gravelly loam. 

If the soil is bare, runoff is rapid and the erosion 
hazard is high. The effective rooting depth is 9 to 18 
inches. Few roots penetrate the subsoil. Available 
water capacity is 4.0 to 5.0 inches. 

This soil is used for range, watershed, and wildlife 
habitat. Capability unit VIs-1 (19); Claypan range 
site; Storie index 14. 
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Use and Management of the Soils 


In this section the capability classification system 
used by the Soil Conservation Service is described. 
The capability units are explained, and management 
is suggested for the soils in each capability unit. Esti- 
mated acre yields of the major crops are listed for those 
soils in the counties used for crops. The management 
required to obtain those yields is described, and the 
Storie index is explained. Also on the pages that follow 
is information on range sites, wildlife habitat, and 
engineering. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when 
used for field crops, the risk of damage when they are 
so used, and the way they respond to treatment. The 
grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops that require 
special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, 
for forest trees, for engineering, or for other unrelated 
soil uses. 

In the capability system, all kinds of soils are grouped 
at three levels: the capability class, the subclass, and 
the unit. These groups are discussed in the following 
paragraphs. 

CAPABILITY CLASSES, the broadest groups, are des- 
ignated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices, or both. 

Class III soils have severe limitations that reduce 
the choice of plants or require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture or range, woodland, 
or wildlife, (None in this survey area) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and that 
limit their use largely to pasture or range, wood- 
land, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restr their use largely to pasture or range, 
woodland, or wildlife. 


Class VIII soils and landforms have limitations 
that preclude their use for commercial produc- 
tion of crops and restrict their use to recre- 
ation, wildlife, or water supply, or to esthetic 
purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
e, w, 8, or ¢, to the class numeral, for example, Ife. The 
letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained ; 
w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
c, because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture, range, woodland, 
wildlife, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management, Thus, 
the capability unit is a convenient grouping for making 
many statements about management of soils. 

Capability units in California in classes I through 
IV are given Arabic numbers that suggest the chief 
kind of limitation responsible for placement of the soil 
in the capability class and subclass. For this reason, 
some of the units within the subclasses are not num- 
bered consecutively, and their symbols are a partial key 
to some of the soil features. Except for class I, the 
numbers that designate units within the classes and 
subclasses are: 


0. A problem or limitation caused by sand and 
gravel in the substratum, which limits root 
penetration. 

‘An actual or potential erosion hazard. 

A problem or limitation of wetness caused by 

poor drainage or flooding. 

3. A problem or limitation caused by slow or 
very slow permeability of the subsoil or 
substratum. 

4. A problem or limitation caused by coarse soil 
texture or excessive gravel. 

5. A problem or limitation caused by a fine tex- 

tured or very fine textured surface soil. 

A problem or limitation caused by salts or 

alkali. 

A problem or limitation caused by cobbles, 

stones, or rocks. 

A problem or limitation caused by nearly im- 

pervious bedrock or a hardpan within the 

effective rooting depth. 
9, A problem or limitation caused by low fertility 
or by toxicity. CNone in this survey area} 
Soils in classes V through VIII are gi 
connotative number 1. Where these soils 
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range, they are discussed in more detail under the 
heading “Range.” 


Land Resource Areas 


The Orange County and Western Part of Riverside 
County survey area is divided into two land resource 
areas based on soil, climate, topography, vegetation, 
and land use. These areas are designated nationally 
as 19 and 20. The major land resource area, 19, consists 
of all areas except those above 3,000 feet on north- 
and east-facing slopes in the Santa Ana Mountains. 
Only two series, Laughlin and Tollhouse, have the 
characteristic that would place them in resource area 
20. Other soils in the Santa Ana Mountains at eleva- 
tions above 3,000 feet are generally on west- and south- 
facing slopes, which have the warmer climatic condi- 
tions of resource area 19. 

Soils in these two resource areas may be similar 
and have the same capability unit symbol, but manage- 
ment needs may differ. These differences result from 
climate, vegetation, and kinds of crops that can be 
grown. For these reasons, capability unit symbols are 
followed by numbers 19 or 20 to identify the two 
resource areas. For example, soils in capability units 
Vile-1 (19) and VITe-1 (20) may be similar, but 
there is a brush cover in resource area 19 and a grass 
cover with light stands of pines or oaks in resource 
area 20. 


Resource area 19 


This area consists of a narrow strip of beaches and 
tidal flats along the coast and a gently sloping alluvial 
flood plain, in the northwestern part of Orange County, 
which extends from the beaches and tidal flats to the 
vicinity of Fullerton to Orange and Tustin and in a 
small southward loop below El Toro Marine Corps Air 
Station to about the intersection of the San Diego and 
Santa Ana freeways. Also included are rolling foothills 
and terraces that are adjacent, to the flood plain in the 
northern part of the county and to the coast in the 
southern part and extend north along the Santa Ana 
Mountains. Also in area 19 are the Santa Ana Moun- 
tains, except for a few north- and east-facing slopes 
above 3,000 feet, and some valleys and terraces on the 
east side of the Santa Ana Mountains in Riverside 
County. 

The elevation range is sea level to about 3,000 feet. 
Many south- and west-facing slopes in the Santa Ana 
Mountains that range to about 4,000 feet, however, 
have a warm enough elimate to be included in resource 
area 19. Rainfall ranges from 10 inches along the coast 
to 25 inches inland and occurs mainly between Novem- 
ber and March. The frost-free season is 200 to 350 
days. Frosts are light and infrequent. 

The land capability classification for the soils in 
area 19 is based on the assumption that water is 
available for irrigation. The generally mild climate 
favors the development of intensive agriculture, in- 
cluding highly specialized row and field crops, citrus, 
and avocados. Soil erosion, water runoff, and irrigation 
management are the major problems. 


Resource area 20 
In resource area 20 are areas in the Santa Ana 
Mountains that are above 3,000 feet elevation. Santiago 


Peak, the highest elevation, is 5,687 feet above sea 
level. Topography is dominantly steep and very steep. 
Many of the south- and west-facing slopes that range 
to 4,000 feet have a warm enough climate to be in- 
cluded in resource area 19. 

Precipitation, including some light snowfall, ranges 
from 20 to 30 inches. Most of the precipitation occurs 
between November and March. 

The land capability classification for the soils in area 
20 is based on their suitability for nonirrigated farm- 
ing. Most of the acreage is used for range, watershed, 
wildlife habitat, and recreation. The major problems 
are runoff and erosion. 


Management by Capability Units 


Utilization of crop residue, minimum tillage, cover 
crops, and fertilization is common management in the 
survey area. 

Disking or plowing under the tree prunings, tomato 
and bean vines, sugar beet tops, and other crop residue 
provides organic matter and reduces soil loss through 
erosion. Additions of organic matter increase fertility, 
aeration, and moisture penetration and maintain or 
improve soil structure. 

Minimum tillage helps in maintaining soil structure 
and reducing compaction by influencing air and water 
movement through the soil. Chemical weed control re- 
duces the amount of tillage needed. Proper timing of 
tillage is important. All tilling should be done when 
moisture conditions are such that compaction and pul- 
verization can be kept to a minimum. Well designed 
access roads that minimize travel on the soil help in 
reducing compaction. 

Cover crops are effective in improving and protecting 
cropland and orchards during winter. When utilized 
as green manure, they also add organic matter. Rye- 
grass, barley, and volunteer forbs and grasses improve 
water intake and thus protect the soil against water 
erosion and soil blowing. 

Fertilization is generally needed to maintain or in- 
crease soil productivity. The kinds and amounts of 
fertilizer vary according to the crop. All crops but 
forage legumes respond to nitrogen. Legumes, truck 
crops, and field crops respond to phosphorus. Some 
crops are deficient in zinc and other microelements. 
Citrus and avocados on Balecom, Metz, Mocho, Nacimi- 
ento, San Emidgio, and other highly calcareous soils 
are subject to chlorosis. 

It is assumed that irrigation water is available, or 
can be made available, for all arable soils in the area. 

In the following pages the capability units in the 
survey area are described and the use and management 
of the soils is suggested. The names of the soil series 
represented are mentioned in the description of each 
unit, but this does not mean that all soils of a given 
series are in the unit. 


CAPABILITY UNIT I (19) 


This unit consists of sandy loams, loams, silt loams, 
silty clay loams, and clay loams on fans and flood 
plains. These are soils of the Bolsa, Chino, Hueneme, 
Mocho, San Emigdio, and Sorrento series. They formed 
in alluvium dominantly from sedimentary sources. 
Most are well drained. In some, drainage has been 
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improved and the water table is no longer a concern to 
management. Slopes are 0 to 2 percent. The annual 
rainfall is 12 to 18 inches, and the frost-free season is 
270 to 355 days. Permeability is moderately rapid to 
moderately slow. Runoff is slow, and the erosion hazard 
is slight. Roots and water easily penetrate these soils 
to a depth of 60 inches or more. Available water 
capacity is 7.0 to 13.0 inches. 

These soils are suited to a wide variety of irrigated 
row crops, specialty crops, and field crops. Strawberries 
are grown on San Emigdio soils, where they are less 
prone to disease, have less fruit rot, and are easier to 
harvest than on the finer textured soils. 

These soils can usually be leveled without exposing 
unfavorable underlying materials. Soil fertility, struc- 
ture, and tilth can be maintained or improved by grow- 
ing green manure crops, planting annual winter cover 
crops in groves or orchards, returning all crop residue 
to the soil, and applying livestock manure. Fertilizer 
should be applied according to the needs of each crop 
and the kinds of soil. 


CAPABILITY UNIT We-1 (19) 


This unit consists of sandy loams to clay loams on 
alluvial fans and narrow valley fills. These are soils of 
the Botella, Garretson, Hanford, Mocho, San Emigdio, 
and Sorrento series. They are well drained. Slopes are 
2 to 9 percent. The annual rainfall is 12 to 20 inches, 
and the frost-free season is 250 to 355 days. Permeabil- 
ity is moderately rapid to moderately slow. Runoff is 
slow to medium, and the erosion hazard is slight to 
moderate. Roots and water easily penetrate these soils 
to a depth of 60 inches or more. Available water capac- 
ity is 6.0 to 18.0 inches. 

These soils are suited to a wide variety of irrigated 
row crops, field crops, citrus, and avocados. 

The risk of erosion is the main limitation. Sheet 
erosion can be controlled by tilling across the slope or 
on the contour and by preserving good soil structure 
and tilth through the use of crop residue or green 
manure crops. It can also be controlled by keeping 
cover crops on the soils during the rainy season. 

Irrigation water can be applied by contour furrows, 
sprinklers, or drip systems. The irrigation system 
should provide for control of water and erosion and 
for disposal of tail water. These soils can usually be 
leveled without exposing unfavorable underlying 
materials, 


CAPABILITY UNIT He-3 (19) 


The one soil in this unit is Rincon clay loam, 2 to 9 
percent slopes. It has a surface layer of clay loam and 
a slowly permeable, heavy clay loam subsoil. It formed 
on terraces in alluvium derived from sedimentary 
rocks. It is well drained. The annual rainfall is 12 to 
18 inches, and the frost-free season is 270 to 300 days. 
Runoff is medium, and the erosion hazard is moderate. 
Root penetration into the subsoil is somewhat impeded, 
but roots commonly extend to a depth of 60 inches or 
more. Available water capacity in the root zone is 9.0 
to 11.0 inches. 

This soil is suited to many irrigated row crops, 
irrigated field crops, citrus, and dryland barley. It is 
not well suited to avocados. 


Sprinklers, drip systems, or furrows on the contour 
are satisfactory in irrigating. Runoff should be con- 
trolled. Erosion is a problem during the rainy season 
unless the soil surface is protected. 

Organic matter supplied through the use of green 
manure crops, crop residue, or livestock manure is 
beneficial. Annual winter cover crops and minimum 
tillage improve water penetration and reduce erosion 
in citrus groves. 


CAPABILIPY UNIT He-5 (19) 


The one soil in this unit, Cropley clay, 2 to 9 percent 
slopes, is on alluvial fans. It formed in alluvium de- 
rived from sedimentary rocks. It is clay throughout 
and cracks when dry. It is well drained. The annual 
rainfall is 10 to 20 inches, and the frost-free season is 
280 to 840 days. Permeability is slow. Runoff is me- 
dium, and the erosion hazard is slight. Roots can 
penetrate to a depth of 60 inches or more. Available 
water capacity is 8.0 to 10.0 inches. 

This soil is suited to many irrigated row crops, field 
crops, citrus, and dryland barley. 

Growing green manure crops, utilizing crop residue, 
and applying livestock manure improve soil tilth and 
increase the supply of organic matter. 

Erosion is a serious problem during the rainy season 
unless the soil surface is protected. Adequate provisions 
to contro! irrigation runoff are also needed. 

This soil is difficult to work and should be worked 
within only a narrow range of moisture content. If 
cultivated when dry, it breaks into large hard clods. 
If cultivated when wet, the soil structure is easily 
damaged. 


CAPABILITY UNIT Ulw-2 (19) 


This unit consists of fine sandy loams, silt loams, 
and silty clay loams on alluvial fans and flood plains. 
These are soils of the Bolsa, Chino, and Hueneme 
series. They formed from mixed but dominantly sedi- 
mentary sources. They are somewhat poorly drained or 
poorly drained and have a water table at a depth of 
40 to 60 inches. Slopes are 0 to 2 percent. The annual 
rainfall is 12 to 15 inches, and the frost-free season is 
300 to 850 days. Permeability is moderately rapid or 
moderately slow. Runoff is very slow or slow, and the 
erosion hazard is none to slight. Roots easily penetrate 
these soils to a depth of 40 to 60 inches, depending on 
the depth of the water table. Available water capacity 
in a drained soil is 7.0 to 9.0 inches. 

These soils are suited to a wide variety of irrigated 
row crops and field crops. Strawberries are usually 
not grown on the soils in this area because they are 
more prone to disease and fruit rot. Also, they are 
more difficult to harvest than on coarser textured, some- 
what excessively drained soils. Citrus and avocados 
are not suited because of the high water table. 

These soils can usually be leveled without exposing 
unfavorable underlying material. Open ditches or tile 
drains help maintain the water table at a uniform 
depth. Disposal of excess surface water reduces pond- 
ing. 

Growing green manure crops, returning all crop 
residue to the soil, and applying livestock manure main- 
tain or improve soil fertility, structure, and tilth. 
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CAPABILITY UNIT Us-3 (19) 


The one soil in this unit, Omni silt loam, drained, is 
on flood plains and in basins. It formed in mixed 
alluvium. It has altered drainage, and the water table 
is lowered to 60 inches or more. The surface layer is 10 
to 14 inches thick over clay, which extends to a depth 
of 60 inches or more. Slopes are 0 to 2 percent. The 
annual rainfall is 12 to 14 inches, and the frost-free 
season is 280 to 300 days. Permeability is slow. Run- 
off is very slow, and the erosion hazard is none to 
slight. Roots can penetrate, but not easily, to a depth 
of 60 inches or more in the clay underlying material. 
Available water capacity is 8.5 to 12.0 inches. 

The soil is suited to a wide variety of row crops, 
field crops, and dryland barley. It is not suited to 
citrus, avocados, or many other tree crops. 

Skillful irrigation management is needed to prevent 
the surface layer from becoming too saturated and to 
avoid a perched water table above the clay layer. Irriga- 
tion systems should provide for disposal of excess tail 
water to prevent ponding. 

Growing green manure crops, returning all crop 
residue to the soil, and applying livestock manure main- 
tain or improve soil fertility, structure, and tilth. 


CAPABILITY UNIT Ws-4 (19) 


This unit consists of soils of the Corralitos and Metz 
series. These soils have a loamy sand surface layer, 
stratified sand to very fine sandy loam underlying 
layers, and at a depth between 40 and 60 inches a silt 
loam or silty clay loam layer 2 to 6 inches thick. The 
soils are somewhat excessively drained. Slopes are 0 
to 2 percent. The annual rainfall is 12 to 20 inches, 
and the frost-free season is 230 to 350 days. Permeabil- 
ity is moderate to slow in the substratum. Runoff is 
slow, and the erosion hazard is slight. Available water 
capacity in the 60-inch root zone is 5.0 to 6.0 inches. 

These soils are suited to irrigated row crops, straw- 
berries, field crops, and citrus. 

These soils can be irrigated with little risk of damage 
from erosion. Because of the coarse texture and the 
droughtiness, frequent, light irrigation is needed. 
Leveling for irrigation is not a problem if the cuts 
leave adequate root space above the moderately fine 
substratum. 

Organic matter is rapidly depleted in these soils. It 
can be supplied by growing green manure crops, re- 
turning crop residue to the soil, and applying livestock 
manure. 


CAPABILITY UNIT Tis-5 (19) 

This unit consists of soils of the Cropley and Omni 
series on fans and in basins. These soils formed in 
alluvium. Both are clay throughout. The Cropley soil 
is well drained. The Omni soil has altered drainage and 
a water table at a depth of 60 inches or lower. Slopes 
are 0 to 2 percent. The shrink-swell potential is high. 
The annual rainfall is 10 to 20 inches, and the frost- 
free season is 280 to 340 days. Permeability is slow. 
Runoff is very slow to slow, and the erosion hazard is 
none to slight. Available water capacity is 8.0 to 12.0 
inches. 

These soils are suited to irrigated row crops, field 
crops, and dryland barley. 

Growing green manure crops, utilizing all crop 


residue, and applying livestock manure improve soil 
tilth and increase the supply of organic matter. Erosion 
is no problem, but adequate control for irrigation run- 
off is needed. 

These soils are difficult to work and can be worked 
within only a narrow range of moisture content. If 
they are cultivated when dry, large hard clods form. 
Tf they are cultivated when wet, the soil structure is 
easily damaged. 


CAPABILITY UNIT Wie-1 (19) 


This unit consists of fine sandy loams, sandy loams, 
and clay loams. These are soils of the Balcom, Botella, 
Capistrano, and Ramona series. Balecom soils formed 
in weathered calcareous sandstone or shale. Botella 
and Capistrano soils formed in alluvium on fans and 
flood plains, mostly in small valleys. Ramona soils 
formed in granitic alluvium on terraces. Slopes are 2 
to 15 percent. These soils are well drained. The annual 
rainfall is 12 to 25 inches, and the frost-free season is 
240 to 850 days. Runoff is slow to medium, and the 
erosion hazard is moderate to high. Roots can penetrate 
to a depth of 26 to 36 inches in Balcom soils and to a 
depth of 60 inches or more in the other soils. Available 
water capacity is 4.0 to 6.0 inches in Balcom soils and 
5.5 to 11.5 in the others. 

These soils are suited to row crops, field crops, and 
citrus. Capistrano soils are also suited to avocados. 
Balecom soils are moderately high in lime, which can 
cause iron chlorosis in some crops. 

Sprinklers, drip systems, and furrows on the con- 
tour are most satisfactory in irrigating. Erosion is the 
major problem. Tillage across the slope or on the con- 
tour reduces runoff and the risk of erosion. 

Stubble mulching and returning all crop residue 
reduce runoff, maintain soil tilth, and improve water 
intake. Annual winter cover crops and minimum tillage 
improve water intake and reduce the risk of erosion in 
citrus and avocado groves. 


CAPABILITY UNIT We-3 (19) 


This unit consists of soils in the Myford and Rincon 
series. These soils formed on terraces. Slopes are 2 to 
15 percent. 

Myford soils have a sandy loam surface layer and a 
sandy clay or sandy clay loam subsoil. They are moder- 
ately well drained, have a 20- to 30-inch effective root- 
ing depth, and have an available water capacity of 
3.0 to 5.5 inches. Permeability is very slow in the 
subsoil, and a perched water table is likely to form 
after excessive irrigation or rainfall. 

Rincon soils have a clay loam surface layer and a clay 
loam or clay subsoil that is slowly permeable. They 
are well drained. Roots commonly extend to a depth of 
60 inches or more, and the available water capacity is 
9.0 to 11.0 inches. 

The annual rainfall is 12 to 20 inches, and the frost- 
free season is 270 to 350 days. Runoff is slow to me- 
dium, and the erosion hazard is slight to moderate. 

Myford soils are best suited to irrigated pasture and 
dryland grazing. Rincon soils are suited to citrus and 
to many row and field crops. 

Sprinklers, drip systems, and furrows on the contour 
are satisfactory in irrigating. Overirrigation and the 
resulting perched water table should be avoided. Con- 
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trolling runoff is needed. Erosion is a problem, espe- 
cially during the rainy season, unless the soil is 
protected by a plant cover. Tillage should be across the 
slopes or on the contour. Land leveling should be 
avoided because deep cuts expose the clayey subsoil. 

Additions of organic matter improve soil structure 
and tilth. Annual winter cover crops and minimum 
tillage improve water penetration and reduce the risk 
of erosion in citrus groves. 


CAPABILITY UNIT Ie-4 (19) 


The one soil in this unit is Modjeska gravelly loam, 
2 to 9 percent slopes. This well drained soil is on 
terraces. It formed in alluvium from mixed sources. 
The annual rainfall is 14 to 20 inches, and the frost- 
free season is 280 to 330 days. Permeability is moder- 
ate. Roots easily penetrate to a depth of 60 inches or 
more, even though the subsoil is very cobbly. Avail- 
able water capacity is 4.5 to 6.0 inches. 

This soil is suited to citrus, avocados, barley, pasture, 
and shallowly cultivated row and field crops. 

Sprinklers and drip systems are most satisfactory 
in irrigating. Frequent, light irrigation is needed. Land 
leveling is impractical because the subsoil is very cob- 
bly. Erosion is a problem especially during the rainy 
season. Tillage should be across the slopes or on the 
contour. 

Additions of organic matter improve soil structure 
and tilth. Annual winter cover crops and minimum 
tillage improve water penetration and reduce the risk 
of erosion in citrus and avocado groves. 


CAPABILITY UNIT Ufe-3 (19) 

This unit consists of clays on foothills. These are 
soils of the Alo, Alo variant, and Bosanko series. They 
formed in weathered calcareous sandstone and shale. 
They are well drained. Slopes range from 9 to 15 
percent. The annual rainfall is 12 to 20 inches, and the 
frost-free season is 280 to 350 days. Permeability is 
slow. Runoff is medium, and the erosion hazard is 
moderate. Roots can penetrate to a depth of 24 to 40 
inches. Available water capacity is 3.0 to 7.0 inches. 

These soils are suited to row crops planted on the 
contour and to dryland barley. They are moderately 
well suited to citrus. 

Sprinklers, drip systems, and furrows on the contour 
are satisfactory in irrigating. Slow water intake, water 
runoff, and erosion are problems on these soils. Tillage 
should be done when soil moisture conditions are 
optimum to avoid puddling or the formation of large 
hard clods. 

Addition of organic matter improves soil structure 
and tilth. Stubble mulching reduces the risk of erosion 
on barley fields. Annual winter cover crops and mini- 
mum tillage improve water penetration and reduce the 
erosion hazard in citrus groves. 


CAPABILIFY UNIT Tilw-6 (19) 


In this unit are soils of the Omni series and Thapto- 
Histic Fluvaquents. These soils are on flood plains and 
in basins. Slopes are 0 to 2 percent. Omni soils are clay 
throughout. Thapto-Histic Fluvaquents are mainly clay 
loam and silty clay over peat. All are poorly drained 
-and have a water table at a depth of 24 to 40 inches. 
All are moderately affected by salts. The annual rain- 


fall is 12 to 14 inches, and the frost-free season is 280 
to 350 days. Permeability is slow. Runoff is very slow 
to slow, and the erosion hazard is none to slight. Roots 
ean easily penetrate as far down as the water table. In 
drained areas the available water capacity is 6.0 to 
12.0 inches. 

These soils are suited to moderately salt tolerant 
row crops and field crops. They are not suited to deep 
rooted crops and citrus or avocado trees. In places 
open ditches and tile drains are needed to lower the 
water table. 

Erosion is no problem. Occasional overflow and pond- 
ing are hazards. Water disposal systems are needed in 
some areas. Irrigation should be regulated to supply 
enough water for crops and to avoid raising the water 
table. Occasional excessive irrigation is needed to leach 
excess salts from the root zone. 

Growing green manure crops, returning all crop 
residue to the soil, and applying livestock manure help 
to maintain soil tilth and structure. 


CAPABILITY UNIT Tils-3 (19) 


The one soil in this unit, Myford sandy loam, thick 
surface, is on terraces. It formed in alluvium. The 
subsoil is a very slowly permeable, dense sandy clay. 
Slopes are 0 to 2 percent. This soil is moderately well 
drained. The annual rainfall is 12 to 20 inches, and the 
frost-free season is 270 to 350 days. Runoff is slow, and 
the erosion hazard is slight. Roots can easily penetrate 
the 20- to 30-inch surface layer, but few roots extend 
into the subsoil. Available water capacity is 3.0 to 5.5 
inches in the 20- to 30-inch effective rooting depth. 

This soil is best suited to irrigated pasture, dryland 
pasture, and barley. Good irrigation management is 
important. Irrigation water must be applied carefully 
to avoid saturating the soil above the clayey subsoil. 
Land smoothing should be done carefully to avoid ex- 
posing the clayey subsoil. 

Growing green manure crops, returning all crop 
residue to the soil, and applying livestock manure main- 
tain or improve the soil tilth, structure, and fertility. 


CAPABILITY UNIT IlIs-4 (19} 


This unit consists of loamy sands and gravelly loams 
of the Corralitos, Marina, Metz, and Modjeska series. 
Corralitos and Metz soils formed in alluvium on flood 
plains and fans in small valleys. Marina and Modjeska 
soils formed on terraces. These soils are somewhat ex- 
cessively drained and well drained. Slopes are 0 to 5 
percent. The annual rainfall is 12 to 20 inches, and the 
frost-free season is 230 to 365 days. Permeability is 
rapid to moderate. Runoff is slow, and the erosion 
hazard is slight. Roots penetrate to a depth of 60 
inches or more. Available water capacity is 3.5 to 6.0 
inches. 

These soils are suited to irrigated row crops, field 
crops, citrus, and avocados. Most of the strawberries 
grown in this area are on Corralitos and Metz soils. 

Proper irrigation management is essential. Frequent 
irrigation is needed because of the low water capacity 
and the rapid intake. Land leveling can be done on 
Corralitos, Metz, and Marina soils without exposing 
unfavorable materials. The subsoils of Modjeska soils 
are too cobbly for leveling. 

Growing green manure crops, using all crop residue, 
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and applying livestock manure help to maintain soil 
tilth and structure. 


CAPABILITY UNIT EVe-1 (19) 

This unit consists of well drained sandy loams, loams, 
and clay loams on uplands and terraces. These are 
soils of the Anaheim, Balcom, Blasingame, Capistrano, 
Soper, Escondido, Nacimiento, Ramona, Modjeska, 
and Vista series. Some are gravelly. Anaheim, Baleom, 
Nacimiento, Blasingame, Escondido, Soper, and Vista 
soils formed in weathered sandstone or shale, granitic 
conglomerates, or metamorphosed sandstone on foot- 
hills. Capistrano and Ramona soils formed in granitic 
alluvium on terraces and fans. Slopes are 9 to 30 per- 
cent. The annual rainfall is 12 to 25 inches, and the 
frost-free season is 225 to 850 days. Permeability is 
moderately rapid to moderately slow. Runoff is medium 
to rapid, and the erosion hazard is moderate to high. 
Roots can penetrate to a depth of 24 to 40 inches in 
the upland soils and to a depth of 60 inches or more 
in the terrace soils. Available water capacity is 3.0 to 
10.0 inches. 

These soils are suited to citrus and irrigated row 
crops planted on the contour and to barley. Anaheim 
loam and Vista soils are suited to avocados. Balcom 
soils are moderately high in lime, which can cause iron 
chlorosis in some crops. Currently most of the acreage 
is not used for cultivated crops. It is used mainly for 
grazing. 

Sprinklers and drip systems are most satisfactory 
in irrigating. Erosion is the major problem. Tillage 
should be on the contour to reduce runoff and the risk 
of erosion. 

Returning all crop residue and stubble to the soils 
reduces runoff, maintains soil tilth, and improves water 
intake. Annual winter cover crops and minimum till- 
age improve water intake and reduce the risk of erosion 
in citrus and avocado groves. 


CAPABILITY UNIT TVe-3 (19) 

This unit consists of sandy loams, gravelly sandy 
loams, and clay loams on terraces. These are soils of 
the Myford, Rincon, and Yorba series. Myford soils 
have a very slowly permeable subsoil and are moder- 
ately well drained. Rincon and Yorba soils have a 
slowly permeable subsoil and are well drained. Slopes 
are 0 to 80 percent. The annual rainfall is 12 to 20 
inches, and the frost-free season is 270 to 350 days. 
Runoff is medium to rapid, and the erosion hazard is 
moderate to high. Roots in the Myford and Yorba soils 
easily extend from 9 to 19 inches, but few roots extend 
into the subsoil. Available water capacity is 2.0 to 5.0 
inches. Roots in the Rincon soils commonly extend 
from 40 to 60 inches or more, even though the subsoil 
impedes root growth. Available water capacity is 9.0 
to 11.0 inches. 

Myford and Yorba soils are best suited to irrigated 
pasture or dryland grazing. Rincon soils are suited to 
citrus, irrigated row crops, and barley planted on the 
contour. 

Sprinklers and drip systems are most satisfactory 
in irrigating. Overirrigation is likely to cause a perched 
water table. Runoff should be controlled. Erosion is a 
problem, especially during the rainy season unless the 


soil is protected by a plant cover. Tillage should be on 
the contour. 

Additions of organic matter maintain or improve 
soil structure and tilth. Annual cover crops and mini- 
mum tillage improve water penetration and reduce 
the risk of erosion in citrus groves. 


CAPABILITY UNIP IVe-5 (19) 

The soils in this unit are clays that formed on foot- 
hills in material weathered from calcareous sandstone 
and shale. These are soils of the Alo and Bosanko 
series and the Alo variant. They are well drained. 
Slopes are 15 to 30 percent. The average annual rain- 
fall is 12 to 20 inches, and the average annual growing 
season is 280 to 350 days. Permeability is slow. Runoff 
is rapid, and the erosion hazard is moderate to high. 
The effective rooting depth is 24 to 36 inches. Available 
water capacity is 3.5 to 6.0 inches. Also in this unit 
are areas of the moderately slowly permeable, well 
drained Balcom clay loam, which is mapped with Bos- 
anko clay. 

These soils are suited to citrus and grain and, to a 
limited extent, to row crops planted on the contour. 

Sprinklers or drip systems are most efficient in ir- 
rigating. Contour furrows can be used if properly 
managed. The intake rate is slow after the soil has 
been watered. All tillage should be on the contour to 
reduce the risk of erosion. It ean be performed within 
only a narrow range of moisture content. If the soil 
is dry when tilled, large clods form; if wet, the surface 
compacts and seals over. 

Additions of organic matter improve soil structure 
and tilth. Stubble mulching reduces the risk of erosion. 
Annual winter cover crops and minimum tillage im- 
prove water penetration and reduce the risk of erosion 
in orchards. 


CAPABILITY UNIT 1¥s-4 (19) 


The one soil in this unit, Marina loamy sand, 2 to 9 
percent slopes, formed on terraces near the coast in 
old eolian sands. It is somewhat excessively drained. 
The annual rainfall is 12 to 15 inches, and the frost- 
free season is 320 to 865 days. Permeability is mod- 
erate. Runoff is slow to medium, and the erosion hazard 
is slight to moderate. Roots penetrate to a depth of 
60 inches or more. Available water capacity is 3.5 to 
5.0 inches. 

This soil is suited to irrigated row crops, citrus, and 
avocados. Most of the acreage, however, is now under 
urban development. 

Sprinklers and drip systems are most satisfactory in 
irrigating. Frequent, light irrigations are required be- 
cause of the low available water capacity. Tillage 
should be across the slope or on the contour. 

Additions of organic matter maintain or improve 
soil structure and tilth. Annual winter cover crops and 
minimum tillage improve water penetration and reduce 
the risk of erosion in citrus and avocado groves. 


CAPABILITY UNIF Vie-1 (19) 

This unit consists of loamy sands and clays on ter- 
races and uplands. These are soils of the Alo, Anaheim, 
Balcom, Blasingame, Bosanko, Chesterton, Cieneba, 
Escondido, Myford, Nacimiento, San Andreas, Soper, 
Vista, and Yorba series and the Alo variant. These 
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soils are moderately well drained and well drained. 
Slopes are 2 to 50 percent. The annual rainfall is 12 
to 25 inches, and the frost-free season is 200 to 850 
days. Permeability is very slow to moderately rapid. 
Runoff is medium to rapid, and the erosion hazard is 
moderate to high. Roots can penetrate from 10 to 40 
inches. Available water capacity is 1.0 to 7.0 inches. 

These soils are suited to range, watershed, and wild- 
life habitat. All but Chesterton, Cieneba, Myford, and 
Yorba soils are moderately suited to citrus. Cieneba, 
San Andreas, and Vista soils are suited to avocados. 

Sprinklers and drip systems are most satisfactory 
in irrigating groves. Runoff and erosion are major 
problems. Cover crops and nontillage are the most 
suitable methods of erosion and runoff control in citrus 
or avocado groves. 

Proper range management is needed to increase the 
quality and quantity of desirable plants for forage, to 
provide cover for erosion control, and to reduce runoff. 
Seeding of burned areas with suitable grasses and 
legumes may be necessary to replace the vegetation 
needed for erosion control and grazing. 

CAPABILVEY UNIT Vis-1 (19) 

This unit consists of sandy loams, loamy_ sands, 
loams, and clay loams. These are soils of the Balcom, 
Blasingame, Cieneba, Gabino, Soboba, Vista, and 
Yorba series. Soboba soils, on alluvial fans and flood 
plains, are excessively drained. Yorba soils, on ter- 
races, are well drained. The rest, on uplands, are well 
drained ov somewhat excessively drained. They formed 
in material weathered from sandstone, shale, granite, 
or metamorphic rock conglomerate. Some soils in this 
unit are mapped with Rock outcrop. Some are stony or 
cobbly. Slopes are 0 to 50 percent. The annual rainfall 
is 12 to 25 inches, and the frost-free season is 200 to 
350 days. Permeability is moderately rapid to slow on 
the uplands and terraces and very rapid on the fans 
and flood plains. Soboba soils have an available water 
capacity of 2.0 to 3.0 inches in the 60-inch root zone. 
Yorba soils have an effective rooting dept 
inches for many plant roots and an available water 
capacity of 4.0 to 5.0 inches. The remaining soils have 
an effective rooting depth of 15 to 40 inches and an 
available water capacity of 2.0 to 6.0 inches. Runoff 
is slow to medium on Soboba soils, and the erosion 
hazard is slight to moderate. On the other soils runoff 
is medium to rapid, and the erosion hazard is high. 

All but Yorba soils are suited to citrus. Cieneba, 
Soboba, and Vista soils are suited to avocados. All are 
suited to and used as range, watershed, and wildlife 
habitat. The Rock outcrop, stones, and cobbles associ- 
ated with these soils somewhat limit the use of normal 
farm machinery. 

Sprinklers or drip systems are the most satisfactory 
in irrigating citrus or avocados. Cover crops and no 
tillage in the citrus and avocado groves reduce runoit 
and the risk of erosion. 

Proper range management is needed to maintain 
an adequate vegetative cover, to increase the quantity 
of forage, and to reduce the erosion hazard. These 
soils can be seeded to suitable annual grasses and forbs. 
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Posas, Myford, Soper, and Vista series. Myford soils 
are on terraces. The rest are on uplands. The upland 
soils are somewhat excessively drained or well drained ; 
Myford soils are moderately well drained. Slopes are 
15 to 75 percent on the upland soils and 9 to 30 
percent on Myford soils. The annual rainfall is 12 to 
25 inches, and the frost-free season is 200 to 350 days. 
Runoff is rapid to very rapid, and the erosion hazard is 
high to very high. Roots penetrate from 5 to 40 inches. 
Available water capacity is 0.75 to 6.5 inches. 

These soils are suited to range, wildlife, watershed, 
and recreation. Runoff and erosion are the main 
hazards. 

Proper grazing is needed to increase the quantity of 
desirable plants and usable forage. Maintaining an 
adequate cover of plants also helps to control erosion 
and runoff. Seeding burned areas should be done only 
for erosion control. 


CAPABILITY UNIT VilTe~1 


The only soil in this unit is Laughlin gravelly loam, 
30 to 50 percent slopes. This well drained soil formed 
in material weathered from metamorphic rock. It is 
in mountainous areas. The annual precipitation, in- 
cluding a few light snowfalls, is 20 to 30 inches. The 
frost-free season is 150 to 180 days. Roots can easily 
penetrate from 24 to 40 inches. Available water capac- 
ity is 8.0 to 6.0 inches. 

This soil is suited to grazing, wildlife, recreation, 
and watershed. Runoff and erosion are the main 
hazards. 

Proper grazing is needed to increase the quality 
and quantity of desirable plants for forage. It also 
provides cover for erosion control and reduces runoff. 

Seeding burned areas with suitable annual grasses 
and legumes helps in erosion control. 


(20) 


CAPABILITY UNIT VIls-1 (19) 


This unit consists of sandy loams and loams of the 
Blasingame, Cieneba, Exchequer, Soper, and Yorba 
series. These are well drained and somewhat excessively 
drained soils. Yorba soils are on terraces, and the other 
soils are on mountains or foothills. Slopes are 9 to 30 
percent on Yorba soils and are 15 to 75 percent on the 
upland soils. Some of these soils are mapped with Rock 
outcrop. Some are stony or cobbly. The Rock outcrop, 
stones, or cobbles cover 10 to 50 percent of the sur- 
face area. The annual precipitation is 12 to 25 inches, 
and the frost-free season is 200 to 850 days. Roots can 
penetrate easily from 5 to 32 inches. Available water 
capacity is 0.75 to 4.5 inches. Runoff is rapid, and the 
erosion hazard is high. 

These soils are suited to range, wildlife, watershed, 
and recreation. Erosion and surface rocks, stones, and 
cobbles are the main hazards. 

Proper grazing is needed to maintain the forage 
and reduce the erosion hazard. The rocks, stones, and 
slopes preclude the use of any equipment. Seeding is of 
value only for erosion control. It is not economically 
feasible to improve the grazing capacity of these soils. 


CAPABILIPEY UNIT Vils-1 (20) 


Only Tollhouse-Rock outcrop complex, 30 to 75 per- 
cent slopes, is in this unit. It is on uplands. The surface 
area is about 10 percent Rock outcrop. The Tollhouse 
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soil formed in material weathered from granodiorite. 
It is excessively drained. It is coarse sandy loam 
throughout. The annual precipitation, including a few 
light snowfails, is 20 to 30 inches, and the frost-free 
season is 150 to 180 days. Roots can easily penetrate 
from 7 to 18 inches. Some tree and brush roots extend 
much deeper into the weathered granodiorite. Avail- 
able water capacity is 1.0 to 2.0 inches. 

This unit is suited to wildlife habitat, watershed, 
recreation, and limited grazing. Runoff and erosion 
are the main hazards. 

Controlling grazing helps to maintain an adequate 
plant cover for control of runoff and erosion. Seeding 
in burned areas should be done only for erosion control. 


CAPABILITY UNIT VWiliw-1 (19) 

This unit consists of Beaches, Riverwash, and Tidal 
flats. Beaches are sandy, gravelly, or cobbly coastal 
shores. Tidal flats are nearly level, poorly drained, 
stratified clayey to sandy deposits that are adjacent to 
bays and lagoons along the coast and are high in salts. 
Both are subject to tidal action and may be at least 
partly inundated by high tides. Riverwash consists of 
sandy, gravelly, cobbly, stony, and bouldery deposits, 
along stream channels, that are subject to stream over- 
flow. 

Areas in this unit support little or no vegetation. 
They are suited to wildlife and recreation but have 
little or no agricultural value. Riverwash is a valuable 
source of sand and gravel for construction material. 

Soil removal or deposition is a hazard during floods 
and storms. Protecting existing vegetation in these 
areas, maintaining dikes on Beaches, and protecting 
and realigning stream channels in areas of Riverwash 
reduce the removal and deposition hazards. 


CAPABILITY UNIT VIIIs-1 (19) 

This unit consists of Pits, open excavations from 
which soil and underlying material, generally sand or 
gravel, have been removed. The remaining material 
generally has low fertility and supports little or no 
vegetation. It has no agricultural value. The water that 
collects in Pits recharges the ground water. 

Major problems are runoff and erosion and flooding 
in stream channel areas. Pits can be protected by use 
of mulches; fertilized plant cover, diversion ditches; 
and in stream channel areas, streambank protection or 
channel realignment. 


Storie Index? 


The soil mapping units of the area are rated ac- 
cording to the Storie index This index ex- 
presses numerically the relattvetegree of suitability 
of a soil for general intensive farming. The rating is 
based on soil properties and characteristics only. Other 
factors that might determine the desirability of grow- 
ing certain plants in a given locality, such as avail- 
ability of water for irrigation, climate, and distance 
from markets, are not considered. Therefore, the index 
should not be considered as a direct indicator of land 
value. Where economic factors are known to the user, 
however, the index provides additional objective infor- 
mation for land tract value comparisons. 


* Prepared by GorDON L. HUNTINGTON, lecturer and soil spe- 
cialist, University of California, Davis. 


Four general factors are considered in the index 
rating. The factors are (A) the characteristics of the 
soil profile and soil depth; (B) the texture of the 
surface soil; (C) the dominant slope of the soil; and 
(X) other factors more readily subject to management 
or modification. In Orange County the X factors in- 
clude drainage, salinity, alkalinity, general nutrient 
level of the soil, and erosion. For some soils more than 
one X factor may be involved. 

Each of the four general factors is evaluated on the 
basis of 100 percent. A rating of 100 percent expresses 
the most favorable or ideal condition for crop produc- 
tion; lower percentage ratings express less favorable 
conditions for crop production. Factor ratings are 
selected from tables prepared from data and observa- 
tions that have-related soil properties to plant growth 
and crop viel @).| 

The index rating for a soil is obtained by multiply- 
ing the three factors, A, B, and C with one or more 
X factors; thus, any factor may dominate or control 
the final rating. For example, Omni silt loam, drained, 
has a deep, slowly permeable profile, warranting a 
rating of 70 percent for factor A; a readily workable 
surface texture, warranting a rating of 100 percent for 
factor B; and a smooth, nearly level surface, justifying 
a rating of 100 percent for factor C. This soil is mod- 
erately well drained and slightly saline-alkali affected, 
which warrants respective ratings of 90 and 80 percent 
or a combined rating of 72 percent for factor X. Mul- 
tiplying these four factors gives an index rating, 
rounded to the nearest whole number, of 50 percent for 
this Omni soil. If the saline-alkali problem is corrected, 
the Storie index should be reevaluated by assigning a 
value of 90 to the X factor to reflect the changed 
condition, assuming that the soil remains moderately 
well drained. 

Soil complexes mapped in this area, for example, 
Blasingame-Vista complex, are rated according to the 
appropriate factors for the dominant soils in each unit. 
Thus, the index ratings reflect the proportions of the 
dominant soils in a complex or the proportions of dif- 
ferent soils in a tract or field. The latter is done by an 
acreage-weighted averaging of the Storie index values 
of the different soils in a tract or field. 

Soils are graded according to their suitability for 
general intensive farming as shown by their Storie 
index ratings. The following tabulation shows the six 
grades and the range in index ratings: 


Index rating 


Grade ll... eee eee 80 to 100 
Grade 2... 0.0000 eee eee eee 60 to 79 
Grade 8B... 0... ice eee ccna euens 40 to 59 
Grade 4.000.000 00 ec cee eee 20 to 39 
Grade 5... 0. cc ccc cence 10 to 19 
Grade 6.00.00. 000. cece cece eee Less than 10 


Soils in grade 1 are excellent and are very well 
suited to general intensive farming. Grade 2 soils are 
good and are well suited to general farming, but are 
not so desirable as soils in grade 1. Grade 3 sgoils 
are only fairly well suited, grade 4 soils are poorly 
suited, and grade 5 soils are very poorly suited. In grade 
6 are soils and miscellaneous areas that are not suited 
to farming. 
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Estimated Yields and Crop Management * 


This section describes management that is necessary 
to obtain the yields shown in [table 2. |Management 
and estimated yields are based omopse ations made 
by the Soil Conservation Service and the University of 
California Agricultural Extension Service, and from 
the Agricultural Commissioner’s Annual report for 
Orange County. They are also based on current tech- 
nology and plant varieties. New developments in plant 
breeding, insect and disease control, irrigation meth- 
ods, and other forms of management will eventually 
ae revision of suggested practices and predicted 
yields. 

The estimates shown in[ table. 2 Jare averages that 
can be expected over a perlod of years. In any given 
year, yields may be considerably higher or lower than 
the average. If little or no information was available 
on yields of a given crop on a particular soil, estimates 
were made by comparing this soil with similar soils 
for which yield information was available. No esti- 
mates are given for miscellaneous areas, or for soils not 
considered suitable, or generally not used for any crops 
listed. Habis 2 Bhows only the crops that are most 
extensively grown or that are highest in cash value. 

On the following pages, the_general management 
needed for each crop listed in|table 2 fis described. 

All requirements for plant nu Tients are for the 
elemental form; for example, pounds per acre of 
the element phosphorus. The gross irrigation use is the 
total annual plant need per acre less the average effec- 
tive precipitation. Yearly and seasonal climatic varia- 
tions greatly affect total water requirements and 
irrigation frequencies of listed crops. 

It is assumed that the yields listed in{ table 2 were 
obtained under the optimum level of management. The 
optimum or best level of management known is that 
level which, according to experience, field trials, and 
research findings, would give the highest possible re- 
turns, and is within the capabilities of most farmers 
and ranchers in the survey area. This includes planting 
the best adapted and most desirable crop varieties 
and tilling, planting, fertilizing, pruning, thinning, ir- 
rigating, and harvesting at proper times and in ade- 
quate amounts. Specific recommendations on the kind 
and amount of fertilizer to apply, irrigation water man- 
agement, suitable varieties, herbicide and insecticide 
use, and other production information can be obtained 
from the local Soil Conservation Service or the Agri- 
cultural Extension Service. 


Asparagus 


Asparagus ¢an planted by direct seeding or crown 
transplanting Rows are spaced 5 feet apart. 
The variety now used is UC 72. Planting is in March 
or April and harvesting is from February to July. 
Harvest is by hand every 1 to 3 days, depending on 
weather. Medium textured to fine textured soils are 
preferable. About 2 to 3 acre-feet of water are applied. 
From 400 to 800 cubic feet of chicken manure is ap- 
plied either before or after harvest. An additional 200 
to 250 pounds of nitrogen is water run for sidedressings 


2 HAROLD W. OTro and T. A. HALes, farm advisors, Coopera- 
tive Extension Service, University of California, provided 
technical information. 


during fern growth. In fall or winter, the fern is cut 
and incorporated into the beds. A herbicide is applied 
before harvest to control weeds. 


Avocados 


Three varieties of avocado are presently used in 
commercial plantings, the Hass, the Fuerete, and the 
Bacon. The Hass variety consistently produces larger 
quantities of high quality fruit that is picked from 
April to August but is the least tolerant of low tempera- 
tures. The Fuerete produces high quality fruit that is 
picked from November to April but has an erratic 
bearing habit, partly because it requires cross pollina- 
tion. The Bacon produces lower quality fruit that is 
picked from November to February and is often used 
in areas of cold climate because of its tolerance. It is 
also used as windbreaks because of its tall, upright 
growth. 

A typical Hass-Fuerete planting is 124 trees per 
acre on a 16 by 22 foot area. Every other tree will be 
pulled 8 years after planting. 

Most widely used rootstocks are of Mexican varieties, 
such as Topa Topa, Ganter, Mexicola, and others. Root- 
stocks that are tolerant of avocado root rot fungus 
(Phytophthora cinnamomi) are being investigated. 
Rootstocks of the Guatemalan variety are not suited 
to most soils in Orange County because of their sus- 
ceptibility to chlorosis. Soils that are somewhat poorly 
drained or slowly or very slowly permeable in the 
subsoil should be avoided because the fungus-causing 
root rot is associated with wetness. There is no cure 
after the trees are infected. 

Production of fruit generally starts during the 
fourth year after field planting, and peak production 
occurs between the 10th and 18th year of age. Orchard 
life expectancy (between 15 and 40 years) is deter- 
mined more by risk of root rot disease than by all other 
factors combined. Because of the shallow rooting char- 
acteristic of the avocado, there is no cultivation, thus 
permitting the fallen leaves to form a mulch under the 
trees. 

Irrigation water 214 to 34 feet deep, containing less 
than 75 to 100 parts per million (ppm) chloride, 50 
percent exchangeable sodium, and 800 or 900 ppm total 
dissolved salts is used annually. 

Furrows, sprinklers, and drip systems are the meth- 
ods of irrigation. Leaching is required occasionally to 
remove salts from the root zone. 

Nitrogen fertilization is required at the rate of 100 
to 200 pounds per acre per year, applied in January or 
February for all varieties except Hass. For Hass, it is 
applied half in January and February and half in 
June. Zine foliar sprays are sometimes required for 
soils that are deficient in zinc. 

Insect and mite control is maintained by biological 
methods. No insecticides are applied. 

Annual leaf analysis and tensiometers are the mod- 
ern techniques for soil moisture and nutrition level 
control. 


Celery 


Celery is transplanted from August to April, and it 
is harvested by hand once over from November to 
June. Fieldwork includes disking the previous crop, 
subsoiling twice, plowing, landplaning, pre-irrigation, 
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TABLE 2.——Yields per acre of principal crops 


f data indicates crops not significant] 
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pal crops—Continued 
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disking twice, renovation, furrowing out, and a second 
pre-irrigation just before transplanting. Medium tex- 
tured to fine textured soils are preferred so that a 
relatively high moisture content can be maintained 
throughout the growing season and the occurrence of 
blackheart can be prevented. Varieties grown in the 
survey area are Utah 52~70—R-—Strain and Calmario. 

Six hundred cubic feet of chicken manure are applied 
before planting. About 110 pounds of phosphorus and 
210 pounds of potassium are sidedressed in two appli- 
cations, and 200 to 500 pounds of nitrogen are side- 
dressed in two applications. A herbicide is applied for 
weed control before or after transplanting. Single-hand 
hoeing is common. From 2 to 5 acre-feet of water is 
used in 8 to 15 applications. The amount used depends 
on the temperature. 

About 375 flats, 100 plants per flat, are transplanted 
per acre. Rows are 24 to 26 inches apart. Celery is 
commonly sprayed for worms, leafhoppers, and Septo- 
ria blight. The 1-month rest period, in July, when no 
celery is jeft standing prevents western celery mosaic 
virus. 


Oranges 


Commercial production of citrus depends on proper 
site and variety selection. In Orange County, almost 
all oranges are Valencia. Site selection is not so critical 
as it is for avocados since the Valencia orange toler- 
ates fine textured soils, for example, Alo soils, and is 
less sensitive to cold temperatures. 

The number of trees planted per acre varies, but 
generally Valencia oranges are on 18- by 22-foot spac- 
ing with 110 trees per acre. Volunteer cover crops on 
hillside orchards are controlled by mowing. 

Rootstock and scion selection are preventive mea- 
sures for disease control. Rootstock varieties are 
selected for vigorous growth, cold resistance when 
mature, and some tolerance to nematodes and to brown 
rot gumosis and tristeza (quick decline). Such diseases 
as exocortis, a virus disease, are avoided by selection of 
virus free budwocd. 

Weeds are controlled by herbicides. Nitrogen fertil- 
ization, both soil and foliar applications, is required at 


the rate of 100 to 150 pounds per acre per year. Zinc 
and manganese sprays are also required in most areas 
on a regular basis. Occasionally there are potassium, 
magnesium, copper, and iron deficiencies. 

Irrigation water is applied through furrows, sprink- 
lers, and more recently, drip systems. Chlorosis (iron 
deficiency) on soils with a high lime content can be 
diminished by careful water management to prevent 
overirrigation. Generally, the more successful growers 
use the modern techniques, annual leaf analysis and 
tensiometers, in controlling levels of soil moisture and 
nutrition. About 3 acre-feet of water is applied per 
year. 

Another modern technique used for pest manage- 
ment in citrus culture is called integrated pest control, 
where natural or imported pest predators are permitted 
to control insect pests. Conventional pest control has 
included chemical and oil spray applications for brown- 
soft scale, black scale, citrus thrips, citrus red mites, 
aphids, and mealybugs. 


Strawberries 


Preplant soil leveling and fumigation, transplanting, 
fertilization, irrigation, mulching, pruning, and weed 
control are needed for strawberries. Management var- 
ies with summer and winter plantings. 

Land preparation consists of leveling to zero grade 
and forming furrows. Then the field is fumigated with 
methyl bromide-chloropicrin gas under sealed plastic 
tarping for 24 to 48 hours. Beds and furrows are then 

2 


formed on = 44-inch centers with 6-inch deep 
furrows |(fig. 5). 
Transplanting” dates for summer plantings are 


through August; winter plantings are from October 
20 to November 10. Plant densities for the 42- to 44- 
inch beds are nearly 23,000 plants per acre for summer 
plantings and 35,000 to 50,000 for winter plantings. 
The transplants are grown and imported from northern 
California nurseries. The varieties are Tioga and Tufts. 

Harvesting of the winter planting can begin as 
early as the end of February. The advantage of early 
harvest of the winter planting is gained through the 
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Figure 4,—Asparagus on Mocho sandy loam, 0 to 2 percent slopes. 


sacrifice of maximum total yield. Harvesting of some 
summer plantings will begin late in March. 

Irrigation consists of sprinkling during the plant 
establishment periods and furrows after the applica- 
tion of plastic mulch in January. Frequency of ir- 
rigation during the harvesting season varies from 4 to 
7 days. Total water used is 4 to 5 feet. Nitrogen is 
applied at the rate of 150 to 250 pounds per acre as 
preplant placement, as topdressing, or in irrigation 
water. Mites are controlled by spraying. 


Sweet corn 


Sweet corn is planted from about February 1 to 
August 1 and is harvested by hand or machine from 
July to October. Cultural practices include disking, 
plowing, disking twice, and pre-irrigation. Soils that 
range from sandy loam to clay are used for sweet corn. 
Ten pounds of seed per acre are planted in rows spaced 
32 inches apart. Jubilee is the main variety in Orange 
County. Bonanza, another variety, is planted in areas 
where sugarcane mosaic disease is a problem. 

About 22 to 32 pounds of phosphorus and 15 to 20 
pounds of nitrogen generally are banded below the 
seed at planting. Then 100 pounds of nitrogen are side- 
dressed when plants are 1 foot tall. An additional 60 


to 120 pounds of nitrogen is applied in water after 
plants begin to tassel. 

About 2 acre-feet of water is applied in at least 3 or 
4 irrigations. A herbicide can be used for weed control. 
Earworms are controlled by a pesticide spray every 2 
or 3 days from the start of silking, for a total of five to 
seven sprayings. 


Tomatoes 


Tomatoes are normally seeded from February 1 to 
May. They are planted at the rate of 14- or 34-pound of 
seed per acre. Canning tomatoes are harvested once by 
machine between July and October. Tomatoes grown 
for fresh market may be planted slightly earlier than 
those grown for processing and are transplanted under 
hot caps. 

Cultivation consists of disking the previous crop, 
plowing, applying 300 to 400 cubic feet of chicken 
manure, disking twice, landplaning, disking again, 
spring tooth harrowing, cultipacking, forming beds, 
and cultivating beds. Varieties are strains of VF145, 
Cal J, VF315, VF134, and for fresh market, the H11 
variety. 

Medium textured to fine textured soils are preferred 
for tomatoes. Rows are spaced 5 feet apart. For can- 
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Figure 5.—Strawberries on San Emigdio fine sandy loam, 0 to 2 percent slopes. 


ning tomatoes clumps of two to four plants are spaced 
9 inches apart in the row. For fresh market tomatoes 
single plants are spaced 11 to 18 inches apart in the 
row, and stakes are placed between every other plant. 

At thinning time, canning tomatoes are sidedressed 
with 100 pounds of nitrogen. Staked tomatoes receive 
250 to 400 pounds of nitrogen applied throughout the 
season. From 2 to 3 acre-feet of water is applied in 3 
to 7 applications depending on the soil and temperature. 

Weeds are controlled with herbicides at planting 
time and then by cultivation and hand hoeing during 
the growing season. Worms and mites are controlled 
by spraying. 


Range * 


About 45 percent of the survey area, or 263,000 
acres, is rangeland and wildland. This land has not 
been developed and is not used for agriculture. It has 
a native or natural plant cover. It is useful for live- 
stock grazing, wildlife habitat, watershed protection, 
and outdoor recreation. The natural plant cover is 
dominated by a mixture of grasses, grasses and brush, 
brush, grasses and trees, or brush and trees. 

This acreage does not include the poorly drained 


‘Prepared by IrvIN L. SEALANDER, range conservationist, Soil 
Conservation Service. 


soils near the coast. The poorly drained soils are con- 
sidered wetland, not rangeland. 


Range sites 


Range sites are kinds of rangeland that differ in 
the production of significantly different kinds or 
amounts of vegetation and in their capability to main- 
tain a dynamic equilibrium with their environment 
unless they are seriously disturbed by overgrazing, 
fire, insects, or other damage. This grouping is useful 
for livestock management, brush management, and 
outdoor recreation management. 

The rangeland of the survey area has been classified 
as eight range sites: Clayey, Shallow Clayey, Claypan, 
Loamy, Loamy-Rock outcrop complex, Shallow Loamy, 
Shallow Loamy-Rock outcrop complex, and Sandy. 

For forage and wildlife habitat, plants can be classi- 
fied as preferred, desirable, and undesirable. The pre- 
ferred plants are the most palatable and nutritious. 
The desirable plants are somewhat less palatable but 
are readily grazed when high value plants are not 
available. 

Animals graze selectively seeking the preferred 
plants. If grazing is not carefully regulated, the pre- 
ferred plants are weakened or eliminated because they 
are not allowed to produce seed. Desirable plants then 
increase. If overgrazing continues, desirable plants are 
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thinned out or eliminated and undesirable plants take 
their place or the soil is left bare, Similarly, preferred 
and desirable browse shrubs are thinned out or elimi- 
nated by heavy grazing, frequently with damage from 
wildfire. 

The original vegetation was a mixture of perennial 
and annual plants. Now, most of the important herba- 
ceous forage is introduced annuals from the Mediter- 
ranean region of Europe. These annuals grow during 
cool weather. They use the available soi] moisture, pro- 
duce seed, and mature before the moisture evaporates. 
They furnish highly nutritious forage in winter and 
spring when they are green and growing, but their nu- 
tritional value is low when they are mature. 

Many species of the native shrubs are food plants 
for wildlife and livestock. Their principal growth also 
is in winter and spring, but they retain their nutritive 
value in summer and fall to a greater degree than the 
annuals, 

Not considered in estimating the range site potential 
for kind or amount of vegetation is the influence of 
fire, which is a significant factor in the establishment 
and continuation of brush cover: rticularly that of 
the chaparral plant community [(6) | This area has a 
continuous history of recurring wildfires. Most of the 
native brushy species generally regenerate from 
sprouts or seed and so continue to be dominated with 
brush cover. Field investigation indicates that chapar- 
ral matures in 50 to 75 years and tends to thin out 
unless it is reburned. Improving the range site poten- 
tial in chaparral plant communities would require brush 
management and brush control. 

Fire-induced chaparral is prevalent on most of the 
Loamy and Shallow Loamy sites, including the Rock- 
outcrop complexes. The Sandy, Claypan, and Shallow 
Clayey sites frequently have open to dense cover. The 
Clayey site is predominantly grass. 

On the following pages each range site is described, 
the forage plants are named, and the total annual yield 
of herbage and of forage available to livestock is esti- 
mated for favorable and unfavorable years. The pro- 
duction for forage is not te be interpreted as usable 
forage. The estimates show the total yield in air-dry 
weight for sites that have not been treated with fer- 
tilizer. They are based on a limited number of plot 
clippings and on general knowledge of the sites. Ex- 
treme variations in weather can cause even greater 
annual fluctuations in yields. 


CLAYEY RANGE SEITE 

Soils of the Alo, Balcom, Botella, Bosanko, Alo vari- 
ant, Cropley, Gabino, Anaheim, Nacimiento, Rincon, 
and Sorrento series are in this site. The topography is 
nearly level or gently sloping to steep and in some 
areas very steep. Slopes are mainly 9 to 50 percent 
but range from © to 75 percent. Elevation is 25 to 
2,500 feet. The mean annual precipitation is 10 to 20 
inches. 

These are clays and clay loams. Some are cobbly 
or stony. Rock outcrop occurs in some areas of Baleom 
soils. The soils are mostly 20 to 40 inches deep over 
sandstone and shale. A few are more than 60 inches 
deep. All are well drained. Available water capacity is 
3.0 to 7.0 inches on upland soils and 8.0 to 13.0 inches 
on alluvial soils. The subsoil is slowly to moderately 


permeable. Runoff is slow to very rapid, and the erosion 
hazard is slight to very high, depending on slope. 

This site has an open cover of grass. Some areas 
have scattered oak trees or shrubs. If the site is pro- 
ducing at potential, about 70 percent of the plant cover 
is wild oats, soft chess, burclover, filaree, and other 
preferred plants, including neediegrass and other rem- 
nant perennial grasses, Approximately 20 percent is 
ripgut brome, foxtail barley, and other desirable plants, 
and 10 percent is nitgrass, wild mustard, fiddleneck, 
and other undesirable plants. When the soil is moist 
late in spring, annual weeds make up more than 10 
percent of the plant cover. 

The estimated total annual yield is 2,406 pounds per 
acre in favorable years and 1,000 pounds per acre in 
unfavorable years. The estimated total annual yield 
available to livestock and wildlife is 2,000 pounds per 
acre in favorable years and 900 pounds per acre in 
unfavorable years. Because rock crops out on 10 to 20 
percent of the surface area in the Baleom-Rock outcrop 
complex, yields are correspondingly lower. 

Soils of this site are well suited to seeding with 
adapted annual grasses and legumes on slopes where a 
seedbed can be prepared. Seeding can increase in de- 
pleted areas two to four times. Fertilization can double 
production in years of high rainfall, but does not signi- 
ficantly increase production in years of low rainfall, 


SHALLOW CLAYEY RANGE SITE 


Soils of the Calleguas series are in this site. The 
topography is very steep. Slopes are 50 to 75 percent. 
Elevation ranges from 200 to 2,500 feet. The mean 
annual precipitation is 13 to 20 inches. 

These are eroded clay loams on uplands. They are 
10 to 19 inches deep over weathered lime-coated shale 
and sandstone. They are well drained. Available water 
capacity is 1.5 to 3.5 inches. The subsoil is moderately 
permeable. Runoff is rapid, and the erosion hazard is 
high. 

The plant cover is open brush and an understory of 
grass. If this site is producing at potential, about 70 
percent of the plant cover is wild oats, soft chess, bur- 
clover, filaree, and other preferred plants. Approxi- 
mately 20 percent is foxtail barley, ripgut brome, and 
other desirable plants; and 10 percent is red brome, 
nitgrass, shrubs, and other undesirable plants. Califor- 
nia sagebrush, California buckwheat, black sage, and 
ceanothus are the dominant shrubs. 

The estimated total annual yield is 400 pounds per 
acre in favorable years and 50 pounds in unfavorable 
years. The estimated annual yield available to live- 
stock Is 150 pounds per acre in favorable years. No 
yields can be estimated in unfavorable years. 


CLAYPAN RANCE SITE 

Soils of the Chesterton, Myford, and Yorba series 
are in this site. The topography is nearly level and 
gently sloping to strongly sloping and steep. Slopes 
are mainly 0 to 15 percent but range to 50 percent. 
Elevation is 50 to 2,500 feet. The mean annual precipi- 
tation is 12 to 20 inches, 

These soils are sandy loams and loamy sands. Some 
are gravelly or cobbly and have a sandy clay or very 
gravelly sandy clay loam subsoil. These soils are 5 to 
30 inches deep over the very slowly or slowly permeable 
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subsoil. They are moderately well drained and well 
drained. Available water capacity is 1.0 to 5.5 inches. 
Runoff is slow to rapid, and the erosion hazard is 
slight to severe. 

This site has an open cover of grass and scattered 
California buckwheat and California sagebrush. [f it 
is producing at potential, about 70 percent of the plant 
cover is a mixture of wild oats, soft chess, filaree, 
burclover, and other preferred plants, including needle- 
grass and other remnant perennial grasses. Approxi- 
mately 20 percent is ripgut brome, foxtail fescues, and 
other desirable plants; and not more than 10 percent 
is red brome, niterass, California sagebrush, California 
buckwheat, or other undesirable plants. 

The estimated total annual vield is 1,500 pounds per 
aere in favorable years and 400 pounds per acre in 
unfavorable years. The estimated total annual yield 
available to livestock and wildlife is 1,300 pounds per 
acre in favorable years and 3850 pounds per acre in 
unfavorable years. 

All soils but mapping units 177, 225, and 226 are 
well suited to brush management and to seeding with 
adapted annual grasses and legumes. These practices 
inerease production two to four times in depleted areas. 
Fertilization doubles production in years of high rain- 
fall but does not significantly increase production in 
years of low rainfall. 


LOAMY RANGE SITE 


soils of the Blasingame, Botella, Capistrano, Es- 
condido, Anaheim, Las Posas, Laughlin, Mocho, Mod- 
jeska, Ramona, San Andreas, Soper, Sorrento, and 
Vista series are in this site. Nondeveloped and non- 
cultivated Garretson and San Emigdio soils are also 
included. The topography is nearly level to very steep. 
Slopes are mainly 15 to 50 percent, but some are 0 to 
75 pereent. Elevation is 25 to 3,500 feet except for 
Laughlin gravelly loam where the elevation is 8,000 
to 5,500 feet. 

These are loams, sandy loams, very fine sandy loams, 
fine sandy loams, and coarse sandy loams. Some are 
gravelly, cobbly, or stony. Some are 20 to 40 inches 
deep over bedrock. Some, on alluvial fang and flood 
plains, are more than 60 inches deep in alluvium. All 
are well drained or mocerately well drained. Avail- 
able water capacity is 2.5 to 6.5 inches or 4.5 toe 13.0 
inches, depending on depth. Permeability is moder- 
ately slow to moderately rapid. Runoff is slow to very 
rapid, and the erosion hazard is slight to very high. 

This site has a grass-brush or grass cover. If it is 
producing at potential, about 50 percent of the cover 
is ceanothus, California sagebrush, scrub oak, laurel 
sumac, sugar bush, chamise, California buckwheat, 
and other brushy plants; and 40 percent is soft chess, 
wild oats, filaree, needlegrass, and other preferred 
plants. No more than 10 percent is ripgut brome, red 
brome, foxtail fescue, niterass, annual weeds, and other 
desirable and undesirable plants. 

At higher elevations the plant cover on Laughlin 
soils is an open to moderately dense stand of pines and 
oaks intermingled with open areas of grass and brush. 

The estimated total annual yield is 1,800 pounds per 
acre in favorable years and 600 pounds per acre in un- 
favorable years. The estimated total annual vield 
available to livestock and wildlife is 1,200 pounds per 


acre in favorable years and 350 pounds per acre in 
unfavorable years. 

On all soils but mapping units 110, 118, 159, 160, 
202, 208, and 215, production is increased two to four 
times if brush is removed. Fertilization can increase 
production but generally not enough to justify the cost. 


LOAMY-ROCK OUTCROP COMPLEX RANGE SITE 


Soils of the Blasingame and Vista series intermin- 
gled with Rock outcrop are in this site. This site is 
similar to the Loamy range site, but 20 to 85 percent of 
the surface is covered with Rock outerep or large 
boulders, slopes are 9 to 30 percent, runoff is rapid, 
and the erosion hazard is high. 

The potential annual yield is 20 to 85 percent less 
than that on the Loamy range site because of the rock 
outerops and boulders. 


SHALLOW LOAMY RANCE SITE 


Soils of the Cieneba, Exchequer, Friant, and Toll- 
house series are in this site. Also included are some 
eroded Soper soils. The topography generally is steep 
to very steep. Slopes range from 9 to 75 percent. On 
only 5 percent of the site are slopes less than 30 per- 
cent. Klevation is mostly 200 to 4,000 feet. In a few 
places it is 5,000 feet. 

These are sandy loams, gravelly silt loams, loams, 
and coarse sandy loams that are mostly 5 to 19 inches 
deep over fractured or weathered bedrock. Some are 
gravelly or stony. All are well drained to excessively 
drained. The subsoil is moderately to rapidly perme- 
able. Available water capacity is 0.75 to 8.0 inches. 
Runoff is rapid, and the erosion hazard is high. 

This site has a brush cover of chamise, California 
buckwheat, and California sagebrush along with small 
amounts of Jaurel sumac, sugar bush, ceanothus, and 
other species of chaparral. The herbaceous ground 
cover is generally sparse. If this site is producing at 
potential, approximately 70 percent of the understory 
is soft chess, wild oats, filaree, and other preferred 
plants. Approximately 20 percent is red brome, nit- 
grass, or undesirable plants. 

The estimated total annual yield of air-dry forage 
ranges from 300 pounds per acre in favorable years to 
100 pounds per acre in unfavorable years. The esti- 
mated annual yield available to livestock and wildlife 
ranges from 150 pounds per acre in favorable years. 
No yield can be estimated in unfavorable years. 


SUALLOW LOAMY-ROCK OUTCROP COMPLEX RANGE SITE 


Soils of the Cieneba, Exchequer, and Tollhouse ser- 
ies are in this site. Some eroded Soper soils inter- 
mingled with Rock outcrop are also included. This site 
is similar to the Shallow Loamy range site, but the 
surface area is 10 to 50 percent of Rock outcrop or 
large boulders. 

The potential annual yield is 10 to 50 percent less 
than that of the Shallow Loamy range site because of 
the Rock outcrop and boulders. 


SANDY RANGE SITE 
Soils of the Corralitos, Hanford, Marina, Metz, and 
Soboba series are in this site. The topography is nearly 
level to strongly sloping. Slopes range from 0 to 15 per- 
cent. Elevation is 25 to 2,500 feet. 
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These are loamy sands or sandy loams on alluvial 
fans, flood plains, and terraces. They are more than 
60 inches deep over stratified or sandy sediments. 
They are well drained to excessively drained and are 
moderately to very rapidly permeable. Runoff is slow 
to medium, and the erosion hazard is slight to moder- 
ate. Available water capacity is 2.0 to 9.0 inches. 

Loamy sands that have a moderately fine substra- 
tum make up about 2 percent of this site. An intermit- 
tent water table is perched just above the substratum 
during some periods of above normal rainfall. 

This site has an open cover of brush and a sparse 
to moderately dense understory of herbaceous plants. 
Trees and shrubs are abundant on some valley bot- 
toms and flood plains. The brush cover is dense in some 
upland areas near the coast. If this site is producing at 
potential, approximately 50 percent of the plant cover 
is a mixture of soft chess, wild oats, filaree, and other 
preferred plants. No more than 20 percent is ripgut 
brome, red brome, nitgrass, and other desirable and 
undesirable plants. Approximately 80 percent is Cali- 
fornia sagebrush, sawtooth goldenbush, California 
buckwheat, and other shrubs. 

The estimated total annual yield is 1,500 pounds 
per acre in favorable years and 300 pounds per acre in 
unfavorable years. The estimated total annual yield 
available to livestock and wildlife is 1,000 pounds per 
acre in favorable years and 225 pounds per acre in un- 
favorable years. 

The soils of this site are suited to brush management 
and to seeding with adapted annual grasses and le- 
gumes. These practices can increase yields two to 
three times. 


Wildlife Habitat ° 


Fish and wildlife provide opportunities for recre- 
ation and increase the quality of life in the survey area. 
They directly and indirectly affect the economy. They 
help in the natural control of insect pests, eliminate 
noxious weeds, and have a valuable role in outdoor 
recreation for birdwatchers, naturalists, and hunters. 
The habitat in the survey area is well suited to a 
variety of wildlife. The various kinds of wildlife are 
mentioned under the description of each habitat type. 

Warmwater fish, such as black bass, catfish, and 
sunfish, inhabit the lakes and ponds in the survey area. 
Coldwater fish, such as trout, are stocked on a sea- 
sonal basis in some streams and larger lakes. Wildlife 
of particular interest are waterfowl and shore birds 
associated with the coastal wetlands (Type 18- 
Regularly Flooded Salt Marshes) | (8). |Seal Beach 
National Wildlife Refuge on Anaheim Bay, Upper 
Newport Bay, and Bolsa Chica marsh on Bolsa Bay, 
mapped as Tidal flats, are the prime areas where the 
vegetation, the soil, and the water are beneficial for 
wildlife. These areas are of high value to many birds, 
mammals, and marine vertebrates and invertebrates. 

With other factors, such as climate, soils directly 
influence the kind and amount of vegetation and the 
amount of water available for the growth of habitat 
plantings. In this way soils indirectly influence the 
kinds and numbers of wildlife that can use an area. 


®* Prepared by RicHarp D. McCaskE, biologist, Soil Conservation 
Service. 


The ratings for habitat elements and habitat types, 
which appear in table 3, mainly take into account soil 
characteristics and their potential for producing these 
habitat elements and types. The ratings do not account 
for closely related factors, such as the local climate, 
present use of soils, present distribution of wildlife 
and people, or land areas not classified as soils. For this 
reason, selection of a site for development of wildlife 
habitat often requires onsite investigation. 

Many wildlife species, such as wetland wildlife, up- 
land game birds, and song birds, require access to 
more than one habitat type. Most wildlife do well 
where habitat is interspersed and where the topog- 
raphy varies and provides edge effects and conditions 
that satisfy the various inherent needs of each species. 
Wetland wildlife requirements include a mixture of 
very shallow and deep water areas, some with open 
water and some with emergent and submergent vege- 
tation. 

Inventories and habitat considerations for the many 
reptiles, amphibians, bats, insects, and fish found in 
the survey area are not included. This omission does 
not imply that these more obscure forms of animal 
life are any less important than those which are in- 
cluded. 

The major wildlife habitat types and representative 
kinds of permanent and transient wildlife species and 
major vegetation indigenous to the area are as follows: 

Openland (farmland) habitat, cultivated cropland 
and irrigated pasture, is used by California quail, 
mourning dove, ring-necked pheasant, migratory wa- 
terfowl, band-tailed pigeon, raccoon, fox, and Califor- 
nia mule deer. Irrigated citrus and avocado orchards 
have potential to attract many species of nongame 
birds as well as California quail and deer. 

Woodland habitat is open to dense live oak inter- 
mingled with grassland and chaparral at lower eleva- 
tions. Sycamore, cottonwood, alder, and live oak grow 
on many canyon bottoms. 

At the higher elevations, oak is intermingled with 
conifers, mainly ponderosa pine and Jeffrey pine. This 
habitat is used by mourning dove, California quail, 
band-tailed pigeon, striped skunk, bobcat, California 
mule deer, coyote, badger, long-tailed weasel, and the 
mountain lion. 

Wetland habitat has been mostly destroyed by ur- 
ban and other developments. Continued destruction 
will reduce or eliminate wildlife, many of which are 
rare or endangered species. 

This habitat includes the Type 18-Regularly Flooded 
Coastal Salt Marshes as well as the manmade fresh- 
water impoundments and some rivers and streams. 
These wetlands produce plants of value to waterfowl 
and shore birds, for example, rushes, sedges, bulrushes, 
spartina, salicornia, and pondweed. Wildlife associated 
with these wetlands are migratory and resident ducks, 
migratory geese, shore birds, small nongame marsh 
birds, beaver, raccoon, and striped skunks. Califor- 
nia legislation recognizes endangered and rare species, 
which include the lightfooted clapper rail, the beld- 
ings savannah sparrow, the black rail, the California 
least tern, and the brown pelican. There is a binding 
interrelationship between the rare and endangered 
species and the deteriorating Type 18 wetland. 

Rangeland habitat is generally the unimproved pas- 
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with open or closed stands of chaparral )} coastal 
sage scrub brushl (6), Jand a few trees. Wildlife includes 
California quail, mourning dove, California mule deer, 
bobcat, mountain lion, coyote, and ground squirrel. 
Range site descriptions, located in local Soil Conserva- 
tion Service offices, describe the soil, its location, and 
the relative production of grasses, forbs, and shrubs 
that influence the production of wildlife on range. 

The suitability of a named soil to produce a given 
habitat type is shown in[table 8. ] 

Good habitat is easily improved, maintained, or 
created. There are few or no soil limitations in habitat 
management and satisfactory results can be expected. 
The soils are essentially well suited to the element of 
wildlife habitat. 

Fair habitat can be improved, maintained, or cre- 
ated, but moderate soil limitations affect habitat man- 
agement or development. A moderate intensity of 
management and fairly frequent attention may be 
required to ensure satisfactory results, even though the 
soil is suited to the element of wildlife habitat. 

Poor habitat can be improved, maintained, or cre- 
ated, but soil limitations are severe. Habitat manage- 
ment may be difficult and expensive and requires 
intensive effort. Results are questionable because the 
soil is generally poorly suited to the element of wild- 
life habitat. 

Very poor habitat is either impractical or impossible 
to attempt to improve, maintain, or create under the 
present soil conditions. Unsatisfactory results are 
probable because the soil is not suited to the element 
of wildlife habitat. 

The wildlife habitat elements shown in[ table 3 Jare 
defined as follows: 

Grain and secd crops are domestic grains, such as 
oats, barley, milo, Japanese millet, or other seed pro- 
ducing annuals, that provide food for wildlife. 

Domestic grasses and legumes planted for wildlife 
cover and food are fescue, orchard grass, and annual 
and perennial ryegrass. The legumes are lana vetch, 
alfalfa, trefoil, and clover. 

Wild herbaceous plants are native or naturally es- 
tablished dryland grasses and forbs that provide food 
and cover for wildlife. Burclover, dove weed, lupine, 
deervetch, wild oats, soft chess, and filaree are ex- 
amples. 

Hardwood trees include riparian vegetation and non- 
coniferous trees and associated woody understory 
plants that provide food or cover for wildlife. Examples 
are willow, alder, sycamore, elderberry, and oak trees. 

Coniferous trees are cone-bearing trees, such as big- 
cone spruce, ponderosa pine, and Jeffrey pine. 

Shrubs are woody plants that produce browse and 
mast (fruits and nuts) used by wildlife. Examples 
are chamise, manzanita, toyon, poison oak, ceanothus, 
scrub oak, California sagebrush, California buckwheat, 
sumac, encelia, and sawtooth goldenbush. 

Wetland plants are domestic and wild annual and 
perennial herbaceous plants that provide food and 
cover. Examples are cattail, dock, sedges, plantain, 
saltgrass, smartweed, watergrass, Japanese millet, al- 
kali bulrush, hardstem bulrush, spartina, salicornia, 
sea blite, and iodinebush. 

Shallow water developments are low diked areas or 


ture and grassland often associated and {ai} costa 
(6 


naturally wet basins that provide shallow water, gen- 
erally less than 5 feet deep, used by waterfowl. Ex- 
amples are brackish and salt water marshes, wildlife 
watering developments, and ponds. Natural or man- 
made shallow water areas also provide habitat for fish 
and many wildlife species other than waterfowl. The 
suitability of soils for ponding water behind dams or 
levees is considered under the heading “Engineering.” 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
material, and water management. Among those who 
can benefit from this information are engineers, land- 
owners, community planners, town and city managers, 
land developers, builders, contractors, and farmers and 
ranchers. 

The ratings in the engineering tables are based on 
test data and estimated data in the “Soil properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions identi- 
fied by a soil survey and used in determining the rat- 
ings in this section were grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock that is within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil struc- 
ture or aggregation, in-place soil density, and_ geo- 
logic origin of the soil material. Where pertinent, 
data about kinds of clay minerals, mineralogy of the 
sand and silt fractions, and the kind of absorbed ca- 
tions were also considered. 

On the basis of information assembled about soil 
properties, ranges of values can be estimated for erodi- 
bility, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressibil- 
ity, slope stability, and other factors of expected soil 
behavior in engineering uses. As appropriate, these 
values can be applied to each major horizon of each soil 
or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and ref- 
use disposal systems, and other engineering works. 
The ranges of values can be used to (1) select potential 
residential, commercial, industrial, and recreational 
uses; (2) make preliminary estimates pertinent to 
construction in a particular area; (3) evaluate alter- 
native routes for roads, streets, highways, pipelines, 
and underground cables; (4) evaluate alternative sites 
for location of sanitary landfills, onsite sewage disposal 
systems, and other waste disposal facilities; (5) plan 
detailed onsite investigations of soils and geology; 
(6) find sources of gravel, sand, clay, and topsoil; 
(7) plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar 
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TABLE 3.—Wildlife habitat 
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Poor ~~ Very p POO? eeu Poor 
POO? -eewes oo) Very poor —__WW.. Poor 
Boor = ses oe Very poor 20. Poor 
Bait ieee Very poor ~~ ~~ Very poor — OA io noon is le a ee oe Very poor —.2.. Fair 
Hair sees aee Very poor —--.-- Very poor 20. Wales a ae Se etd eo en Very poor —_.... Fair 
Malt 22 -choen Very poor .......| Very poor —o02-- PANY pee eee (eee i oa Bae Sh a Very poor ~~ Fair 
poor ~---_- Very poor —.00- 
poor ......| Very poor —~___.. 
POOP ess254 Very poor —___. 
Good ~2o Very poor —-- Very poor oo. Poor 22558550258. Good 20 Very poor 02 Good. 
Good! . geueucne Very poor -.--.-| Very poor —__.. Balt 2.2sececs hese SS Very poor —--_~ | Good 
Wai gee ce Very poor — ~~~ | Very poor —20. HAC OAY: oko echo roe eee ee Ae Very poor —.22-~ Fair 
| 
Good 2-2 Very poor —.-....| Very poor — 2- Balt, Sete eae tee ek ce! Very poor —WW.~ Good 
Fair .--.--.-_| Very poor ~~~ Very poor —2.- POY poses acest [poe eE Set tem d = _| Very poor 20 Fair 
| | 
Good Good ~~~ PA 2a 55 oes GO0d Suen ew aces ae ee Pa@iy wes se ees Good 
Poor! ose o _..| Very poor ~~.) Very poor o200u Walt ths ate eno SMcre ees ee | Very poor 
Poor —2- Very poor —......_| Very ai __| Very poor —. 
Poor 2.22.4 _..| Very poor ou. | Very poor —.----| Poor 22-22. ie dete or ty | Very poor 
| | 
Poor .22--.-.-| Very poor —_._W..| MOLY (POOP aiccet'e| Wait ote soe ti a ay [Very poor | Poor. 
Fair ----..-..| Very poor .-. | Very (poor 4 aueol Fair ee nol ee Very poor .202.| Fair 
| | | 
ry poor . pe Very poor —.___. poor ~__.__| Poor 
y poor —-___. Very poor ow Poor naeees | Paty 
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TABLE 3.—Wildlife habitat 


Potential for habitat elements 
Soil name and 
map symbol Grain and Grasses and Wild herba- Hardwood Coniferous 
seed crops legumes ceous plants trees plants 
Chesterton: 
i ge ten Ao Cee REE eee ee eres ee Poor wort seusk Wait. 2g ye ee Pai’: fo snes oon sed seceesest beceecowcsoeeses 
1380 seen oe owe oe nel eee ae Poo? ...22e2-5. Fair -.-.-.---_ Paty - jhe eth Ue Re oe Fete 
Chino 
[B02 VAG an settee estat eh ee ae es GoOOd: se sseee- Good. 2-2s-282s8 G00. cleat sete wel eee es ee ee eee 
Cieneba : 
VAD co eecetnend ete eaten Ee eet eto BS ae Site Poor ..~~------ Beir see eked POOY ti lech te ed a eee |e ee Oe ee So 
VAD ache eee ts OST ate ote Sn Se Very poor ..--| Very poor —--~- POO eat Se |S ot SR ee on oN ae eee 
1443: 
Cieneba part -.-.----------------~- POOP westeuods? Poor «222555254 POOR fet eee eee Sib ee ek 
Blasingame part ~~-----~---~---~-- PoOPss 25 oes ase Poor o.-3ses.2- Good —~---.~—~- Good ~---.-~——- Good ~--_----_~ 
Rock outcrop part. 
1144: 
Cieneba part ~------~~--~------~~-- Poor .-------- POOP exe ce etl POOR) ft. soe ee See cee Leet eee ee eek S 
Rock outcrop part. 
1145; 
Cieneba part —~.~-------~--------- Very poor —...| Very poor —-~-- PO0Y 23ieSsee see oil eset ce Sh ee 
Rock outcrop part. 
Corralitos: 
Oye ia hac, oe SRE ah cts a aes in at ee Paincsis seo as% Bait o25 sel Pani el 2 |e co ee eo lee 
Ale tie yt oe wane ee Se ss Good! ieee Good ~----~---- Good’ 2.522504 ate ee ee eee eee ee 
Cropley 
AG cs ne sm ie Ao aR Sts eet Good _~--~---- Good ~-.---.--- POOP, 2 222 esse eee See set hoe wee eect tke 
AQ) 25 A ie te et Good —~-----~- Good ~.~.--.-.. PO0t (ess cokat eee Soe Ses hee cee 
Escondido: 
BO) 2.2 ueuuos eho esas See een Fair ~.--.---- Good ~.~.~--~~~ Good) == gowns Sea eee eee 
Biliran Seep ite io Sila ate iene eee Po0r s_-2eese 2 Paitin s 23 Good! fase ots edn boeee et h. Sea eeS 
Exchequer: 
= Lees 
Exchequer part —..-------------~~ Very poor _..| Very poor —---- Poor, 2225222285 Vet'y poor’... |lecc. cece leon 
Rock outerop part. 
Friant 
53 ee ee ee ee een Very poor —...| Very poor —---- Wait) ico. Ste |e at ee el Pe eel ee 
Gabino 
64s en el ee oe ae eee Poor _...------~ Poor waste s= Pain 2. beeiece. bellowed ees lode eS 
Garretson: 
Boy ie oe be eee Sete eS, Good -.----.-- GO00i 22 sen2s 252 GOO0) aves ees Sete eons | See cet enc seees 
Hanford: 
Bb Suse eee e eo Cee ee Good) 2es22832 Good: s22se.2c56 GOO nae we cee ol ecess Sees Se Se Line eee 
Hueneme: 
BG oe wt Se te eee te ae Tad Good _.-----~- Good ~-----~-- GOOd) Jest ase es ek oe ee et ee 
Bone 8 ie et tee cee ee ee Good _---.---- GOOG! ‘222222648 Good! eset ete sees eae eee ee ee ee 
Las Posas: 
159 ie shee ee ea este ee Very poor —...| Very poor —-~~- Bait? sco Soee es |Seeto lene ee Sah Pee eee ee 
Laughlin: 
[60> Soe te ee eee eee Ee Very poor —...| Very poor —---- GOOd: actu a eee Se eet eet ae ee 
Marina | 
Gili sth eet ao Eh oe Set oe May oul oe \Fair 2 Wait  ioteitete |e oe eke ee Pee ee 
POD esce Ba es ate at Pu acetate fad te Poor: a22282ub25 POOY. fw Waly eo es eee ee eee else ee 
Metz 
ROS gD eg oe 8 soe ne Pai ae ee Pai ceo oe 600) oto tee es seh Soe eke oe bee a ee ee 
G4 eon ee tS A oe ee Good ~--~----- L@Oou te Ae 2 ces GO00! eek bee eis te as [a oe i eee 
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Potential for habitat elements-—Cont. | Potential as habitat for— 
7 ; Shallow water Openland Woodland Wetland Rangeland 
Shrubs Wetland plants areas wildlife wildlife wildlife wildlife 
Pair tence See Very poor —----- Very poor —-~--- POOR woe ato ele eee Se Very poor —~---- Fair. 
Pai oan aees= Very poor —~.—~—- Very poor —-——- POO? 2 eves k eke leet ee cee Very poor —..——~ Fair. 
Good —--------- God. ws2¢seee55- GO0d: madoseesses Good 2stacSess|inhexe leben aces Good). aanecee2ees Good. 
POO? wee essceS Very poor —...--— Very poor —..--- POO 2s oe nee l ce ee ene eeee se Very poor —---~ Poor. 
Poor —-..---.-- Very poor —----- Very poor —-~-~- Very poor —.---~|---------~-------- Very poor —.~-—- Poor. 
POOP. wets fees Very poor —~.--- Very poor —.--~- POOP ekic ie eee Se eS Very poor —.~-—- Poor. 
Good ~~~ Very poor .----- Very poor ——--~- Poy weesetaeuce Good Very poor —.--- Good. 
Poor —-------~- Very poor —--~—- Very poor ——---- POOT ite eno epee oe ae Very poor —..--- Poor. 
Poor a2encecee5 Very poor —---- Very poor —----~- Very poor —--—~~|-----~---~-----+-- Very poor —.———— Poor. 
Wait) .cseces28- Very poor .—----- Very poor ———.~- Pain ose eee ee eS Very poor —----- Fair. 
Pain’ 2224.22) Poor sc-hees—ns Very poor ——.~~- God wineoecku wee Rete eee Sees Very poor —--—~ Fair. 
Poor —--------- PooY .2s22sc ssh Fair? 222-s-.see- Good uot eee eee caked elas POOP? seeeb er ee Poor. 
Poor —..-----~- POO? 2. suse Very poor —..-~- C600 ccc ane socked Lea eee eee Very poor .-~--- Poor. 
Good)..c2ass2=22 Very poor ——~--- Very poor —.~-- C600 sheen cust eee ees akees Very poor —----- Good. 
Good .------- Very poor —.—~—— Very poor —--_~~ | Rai Sole en Domed ae eee ee Very poor —...—~ Good. 
Poor .22-~---- Very poor —..--- Very poor ~~~ Very poor ...--- Very poor .—---- Very poor ———~-- Poor. 
Pot etesesdess Very poor —---~- Very poor —.---- Very poor -~~--|--~-----~--------- Very poor —.--- Poor. 
| 
ai ta 22s et Bec Very poor ~----- Very poor —-..-- Poor: caeseheceew ess beete cena take Very poor —-.-- Fair. 
| 
Good —.-------~- POOL s242se-eene2 PO6r seaeeeeaeee Cb6d nc axe oS et eee eS POOP aacesoodse Good. 
Good .---------| Poor «scs-s-en4= Very poor —----- GdOd wn sate Eo ae eee Very poor ———~-- Good. 
Good Wu. Good e220ce4e.e.), PAIP shee ceee eee 66d seo we ele Ba eo ee ee cS Fair ouss.—-4-45 Good. 
Good 2222226 Poor -n--se4e5— ROOt eee-onsesee G00 cane 2 Rate ead ee Poor —--------- Good. 
Very poor —.-~- | Very poor —~---- Very poor ——-~~- Very poor —~--~~.|-----------~----- Very poor —----- Poor. 
Good ~~--~------ Very poor -.....| Very poor ~--~-- Very poor —~-~--|----------------- Very poor —----- Good. 
| 
Fai oo SenSeun | Very poor —--~~- Very poor —.---- Waar Shes ke bee ee Very poor —----- Fair. 
UATE wee esha Very poor —..-- Very poor —----- ROOE oe wet hace hoe ee eee Very poor —---~- Fair. 
Good ~—.------- Very poor —---~- Very poor —.---- Paity soo) seat (beep oe hee e see Se Very poor .-~--- Good. 
Good _--.---~~~ Very poor ~~~ | Very poor —~~--~ GOOU oui 9h a eA te arte Sue Very poor —~--—- Good. 
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TABLE 3.—Wildlife habitat 


Potential for habitat elements 


Soil name and 


map symbol | Grain and Grasses and Wild herba- | Hardwood Coniferous 
| seed crops i legumes ceous plants trees plants 
Mocho: | 
ROS VO Gr prcet Ste Sa eee ad ese lt Good oo Good —2o GOOGy Ca saa Sekie allt en St AEN IY | tay cial Datel 
{cy Aaeenee ete ea carne Oe aA OSE Sere RNS | Good 2. |Good _.. | GOOG? eta ate eB haa Se eh Se ek ets oe 
i 
Modjeska | 
EQ ROD os Be oS Betta Me eee Se oe, MS Be 
12 peg tet a i lee a ET a 
IOs UP eyepatch tes ate | 
Myford: 
eA Rb toa eet lot ree Bees ae ee RA ae | POOP siveive dou Poor 2220 
WTO AT Biel, etal Soe i ei tt ha ed IRL OESL slnteetenan = ieee 'Good —2uu 
ROOR 22 ee } Mair 22 oat 
| POOH wa55 28 ek Pla iin oe vata 
| Very poor __..] Very poor 
jdhalt ta ine Pars ne 
PAL 22s on Good 2 GOOD). Ghee Repeal te mad ta Guat ace yt 
POOR weecawce aI oS Ci aches GOOG ite Badu e cee Dood occ a 
Good on Good —2 Good Sones 1s 
Fair -.--__.--_| Fair ___ 


Riverwash: 
Ory 


Rock outerop: 
7192: 
Roek outcrop part. 
Cieneba part —--u0 Very poor 


San Andreas: 
193 


San Emigdio: 


VM UGS a eh as Sane ea oie ee Go gde i Se ee 
A Ot tees eee ia Ie Ge these aad, ante. & 
Soboba: 
LOT PAGO Bee wi 2 hs, SRS eee Baal SP. POO 2 isn an = 
Pair —_.. 
Poor _ 
Very 


+204: 
Soper part _. 
Rock outcrop p 


Very poor WW 


Sorrento: 


205, 206, 208 awe ce tete eke Goed see. 
BOT, COO sco, wees neens| Good a 


POO2 sat a 


| 
' 
| 
7] 
i 
i 
| 
/ 


ke: 


be 
ie 
Q 
° 
ra 


00d uu. 


Good wo 


i 
| 
| 
i 


1 Good 2 
i 
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| Potential for habitat elements—Cont. Potential as habitat for— 
. Shallow water Openland Woodland Wetland Rangeland 
Shrubs Wetland plants areas wildlife | wildlife wildlife wildlife 
| 
a Moe —_ oe si | ~ = 

Good _--.------ ee eee ee cc, ee Cn on eee eee oe Ceti nee cae 
Good ~.--.--~-- Poor ~--------- Very poor —...-.- Good 2.252 .o40-5/ tee cee see Very poor 22244252 enceel ease 
Good _...------— Poo? .42secceaet Very poor ~~. Pai sow sella ees eee ete Se Very poor —-~~- Good 
Good ~~~ Poor c.erskene se Very poor —.-.-- Good. 24-83. 2 uot | A ow ke eece ees Very poor —..-~- Good 
Good ~~--~----~ Very poor —....-- Very poor —~..-~- PORTE Satan re er es oes oe a a anime Very poor —.-- Good 
Poor! acess a] POOP 2seence ke Poot ewatecee See Wait’ sos edee ews skeet eons P0ok etevesseas. Fair 
POO? soe uestecss ROOF 222s sees Very poor —-~.- HaiY! se0 on ee ot eee eee Very poor ~~ Fair 
P00Y 2ssse8e-en Poor o2seosenee Very poor —..~- Poor sssee felon k toe eet Very poor —.-.—- Fair 
POOT seni ete Very poor ~~~ Very poor ....-- POOP 22 eae [pee coe eS Very poor --....| Fair 
POOF wee soe9.2 Very poor ~~~ Very poor —.--- Very poor .. 2.4. )2254-04- see e Very poor ____._| Poor 
POOF acme estes POOP semi ce econ, Poor ooo aU nents! Dera nets a deal aa POOD  iextcweesucs Fair 
Good! x <suson ae Very poor -.-.-- Very poor ~-.~- Fair cede elite ees tee eo Very poor —----- Good 
Good _-----~~ Very poor —_.._.. Very poor .-..- Pair (ca. eeu sso eee foo ee Very poor ___..- Good 
Good 22 se.0--2 Poor .---.------ POOP assent se Good) 222.045 S82 (2 ease ceed POOP. sense et, Good 
Poor -oscuseco cs Pair soswcestsces Pair 232220 Bair 22052 lo eee eed Palit. 2c Poor 
Poors 22s ieee POOP soca see ul Poor 22 Good) see ck ole ee dee Poor —.~.-----_ Fair 
Fair -..--~---- Very poor ~-.-—. Very poor 2s.0i22)| Main <1 esa bie oe ek el Very poor ~~~ Fair 
Bait. ees Very poor —.-_.- Very poor ....-- Pair ceee nce ene oe Very poor —.-~-- Fair 
Good POOL sa2 cen c2n3 Very poor —.._. Goods ese siete Se So Poor 22e-n anaes Fair 
Good =2u55-54-2 Very poor —-~.~— Very poor — ~~ ALY oe ee take oes Very poor —--_... Fair 
Good .---.--..| Very poor —---~- Very poor —_.--- AU nese ee ee se a Very poor on. Fair 

{Poor ...------ Very poor —~~-- Very poor ~~ Very P0Or aceea|so owas poe Very poor —_.--- Poor. 
Good ~~... Very poor _..-_~ Very poor —...-- Walt vwiges Got ieee Shei oe Very poor —..._-| Good 
Good ..--------- Poor ...---~--~- PO6F | oon seekee sn Good 220. ess lsel bev eseee teense Poor: 22 oh sesaee Good 
Good —..- Very poor —---~~ Very poor ...-~- Good - socuc chad [ose ir a harene e Very poor ~~ Good 
Poor 2o2e22o2 ee Very poor —_____ Very poor ~~~ PooY se soo oes feet Se tee Sk Very poor ~~~ Poor. 
Fair ~-------.-| Very poor ..---~ Very poor ~~ | AVI: ses anor oO etniais Paani ayaa Very poor ~~ Fair. 
Fair ~--------- Very poor ~~ Very poor —.~.~ Pai (cued we eee eee ee Very poor —.---— Fair 
Pairscsen eae! Very poor —.-__. Very poor —_...- Very poor —~.-~~|---~------~-~---- Very poor —----- Fair. 
Fair ope sen cs Very poor —..~.| Very poor —.~.-- Mery p00r 222 ce sleetetueGeecee ty Very poor —....-- Fair. 
GOOG .#een soni. Good 2 Party fos sere me GOOG Sen, Guat re ntl ee AE To en ee Peas i yes ate ge el ee 
Good ~~. POOT+e Soc u be ake Very poor ___..- GOOG. iets Oa Ba er sce!) WARY “POOP aa.co Woe ea cee, 

| | 
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TABLE 3.—Wildlife habitat 
Potential for habitat elements 
Soil name and 
map symbol Grain and Grasses and Wild herba- Hardwood Coniferous 
seed crops legumes ceous plants trees plants 
Thapto-Histic Fluvaquents: 
Ogle hee cae ent Me Bair gcee cas Wait eee ec. WAI! tcc sace sue eat i a et ek 
Tidal flats: 
2\t. 
Tollhouse: 
+212: 
Tollhouse part —u- 002 Very poor —.....- Very poor ___W. Poor ~~~ --_- Very poor ..._ Very poor _.___ 
Rock outerop part. 
Vista 
23) micse ieee age e eek to eee Poor _ 2-20 ait ote oe Pair was guescds |asdetuwecc loos alce oS oo. Us). 
DP eat eee eee oa eee! Poor ~__.--___-| Fair _-.._____. AY ae ae Nc a a eget ee ie a te 
QS gx ger nt al ale a ead Very poor _..- Very poor —.2-. OAM coach ea ee te 
1216: 
Vista part .-2--- sence neecen POOY cageuesuse. POOY 25 acnudeu¥ POie abodes eet ee Ee 
Rock outcrop part. 
Xeralfic Arents: 
Ue 2 Oto eee eee eee Wel? no0 ogee A) 6 ee GO0d: 2s tetee eel oie bone an ee 
Xerorthents: 
ND iD east ae a Very poor _..~~ Very poor —--_. G00d sesiesseee ete ee elias ee 
Yorba: 
AA Way a0 Heme 2X. Sarena ee RE Ee Poor .~------ Wait 2222 ees A aN cs a a ah eae a he 
OM carte one Sur hah Salma ace eae Poor 0... Poor ~~. AY Secor aos ec ae eas [ee ee 
226226: crc ie a wo Very poor —__.. Very poor —_._~ WAY tonsa sed aoeee eae cee eedtn eee ee Ro 


‘This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


structures on the same or a_similar soil in other loca- 
tions can be predicted; and] (9) |predict the trafficabil- 
ity of soils for cross-country movement of vehicles 
and construction equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gen- 
eral designs that will overcome unfavorable soil prop- 
erties and minimize soil-related failures. Limitations 
to the use of these data, however, should be well under- 
stood. First, the data are generally not presented for 
soil material below a depth of 5 or 6 feet. Also, because 
of the scale of the detailed map in this soil survey, 
small areas of soils that differ from the dominant soil 
may be included in mapping. Thus, these data do not 
eliminate the need for onsite investigations, testing, 
ae analysis by os having expertise in the spe- 
cific use contemplated. 

The information is presented mainly in tables| Table | 

[4 khows, for each kind of soil, the degree and kind of 
limitations for building_site teeicge a (euler 
sanitary facilities; andfeale Tor water management. 
[Table € khows the suitability of each kind of soil as a 
source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpre- 
tations and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have a 


special meaning in soil science. Many of these terms 
are defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in[table 4,] A slight limitation 
indicates that soil properties generally are favorable 
for the specified use; any limitation is minor and 
easily overcome. A moderate limitation indicates that 
soil properties and site features are unfavorable for the 
specified use, but the limitations can be overcome or 
minimized by special planning and design. A severe 
limitation indicates that one or more soil properties or 
site features are so unfavorable or difficult to overcome 
that a major increase in construction effort, special 
design, or intensive maintenance is required. For some 
soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, and open ditches. Such digging or trench- 
ing is influenced by soil wetness caused by a seasonal 
high water table; the texture and consistence of soils; 
the tendency of soils to cave in or slough; and the 
presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
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Potential for habitat elements—Cont. Potential as habitat for— 
Shallow water Openland Woodland Wetland Rangeland 
parole Wecianie plants areas wildlife wildlife wildlife wildlife 
Fair ~-_.----.- Bait spessdessee Good ~-------.-- Palit Meceenbosen oe Ssecceeee Cees. Pair sseecsseeen Fair. 
00) se Very poor —..--- Very poor —_-.~- Very poor —---.- Very poor —..--- Very poor —.....- Poor. 
Fair ~---------| Very poor ~~... Very poor —...-- Fair w.--1.c-255|--=-=-- set eee Very poor —.~--- Fair. 
Bait sues ecuew Very poor ...._.| Very poor —..-_- POOF wxiceeeeena|-eso-eeaubenceeee Very poor —-—.~- Fair. 
Paitsiscsseees Very poor — ~~~ Very poor ____~- Very poor ~~ ~~|-----~~----------~ Very poor —-_~-- Fair. 
Bally sscssssuss Very poor —...~- Very poor ~~... POOP atcscsccnusSesuaecsesscene se Very poor .----~ Fair. 
Good —...------- Poor ~~ Very poor ..---,| Pair’ 2ei<aesees bended cu cgeeees Very poor ..---~ Good. 
Good asses s2e2 Very poor ..~--~ Very poor —-_..- Vely POOP nacses [eee as ee seseese Very poor —--_.- Good. 
Pail cncsseuies Very poor ..---- Very poor —-~--- POOP, ie doer eat eee eens Soe Very poor —~.~-— Fair. 
Mail ena ssoaee Very poor ....~- Very poor ..... POOP nneesemowee beeen eeeneeceses Very poor —.--- Fair. 
Fair ~~--.-_.~. Very poor ~~~ Very poor ...~-- Very poo? woetss|-nevessu tees Very poor ~~~. Fair. 


behavior of the whole mapping unit. 


do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is given, and the presence of very 
firm or extremely firm horizons, usually difficult to 
excavate, is indicated. 


Dwellings and small commercial buildings referred 
to in|table 4 Jare built on undisturbed soil and have 


foundation loads of a dwelling no more than three 
stories high. For such structures, soils should be suf- 
ficiently stable that cracking or subsidence of the 
structure from settling or shear failure of the founda- 
tion does not occur. These ratings were determined 
from estimates of the shear strength, compressibility, 
and shrink-swell potential of the soil. Soil texture, 
plasticity and in-place density, potential frost action, 
soil wetness, and depth to a seasonal high water table 
were also considered. Soil wetness and depth to a sea- 
sonal high water table indicate potential difficulty 
in providing adequate drainage for basements, lawns, 
and gardens. Depth to bedrock, slope, and large stones 
in or on the soil are also important considerations in 
the choice of sites for these structures and were con- 
sidered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 4 have an 
all-weather surface that can carry lig o medium 
traffic all year. They consist of a subgrade of the un- 
derlying soil material; a base of gravel, crushed rock 


fragments, or soil material stabilized with lime or 
cement; and a flexible or rigid surface, commonly as- 
phalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of 
the soil as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The classifications of the 
soil and the soil texture, density, shrink-swell poten- 
tial, and potential frost action are indicators of the 
traffic supporting capacity used in making the ratings. 
Soil wetness, flooding, slope, depth to hard rock or 
very compact layers, and content of large stones affect 
stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil proper- 
ties and site features to be considered in design and 
installation. Also, those soil properties that affect ease 
of excavation or installation of these facilities_will he 
of interest to contractors and local officials] Table 5 | 
shows the degree and kind of limitations of each Soi 
for such uses and for use of the soil as daily cover 
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TABLE 4.-Building site development 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated] 


Soil name and 


Shallow excavations 


Dwellings without 


Small commercial 


Local roads 


map symbol basements buildings and streets 
Alo: : . 
[O0mi teas So ce ear Severe: too clayey, | Severe: shrink-swell, Severe: shrink-swell, Severe: 
depth to rock. low strength. low strength, slope. shrink-swell, 
low strength. 
HO VOQ) Aer te Severe: too clayey, Severe: shrink-swell, Severe: shrink-swell, Severe: 


[03 see oe eee 
LO4,-C0O5: Sees ce 
Anaheim: 


106, 107, 108, 109, 110 2 


114: 
Baleom part 


Rock outcrop part. 


Beaches: 
115. 


Blasingame: 
116 


Blasingame: 
419: 


Blasingame part ooo 


Rock outcrop part. 


*120: 
Blasingame part —_._ 


Vista part 2222 


221% 
Blasingame part —_.... 


Vista part 


depth to rock, slope. 


Severe: too clayey, 
depth to rock. 


Severe: slope, too 
clayey, depth to rock. 


Severe: slope ~u--~-- 

Severe: depth to rock. 

Severe: slope, depth 
to rock. 

Severe: slope, depth 
to rock. 


Severe: slope 


Severe: large stones —. 

Severe: slope, large 
stones. 

Severe: slope, large 
stones. 

Severe: large stones __ 

Moderate: slope, 


depth to rock. 


Severe: slope, large 
stones. 
Severe: slope 00 u_ 


low strength, slope. 


Severe: shrink-swell, 
low strength. 


Severe: slope, shrink- 
swell, low strength. 


Severe: slope 


Moderate: slope, depth 
to rock, low strength. 


Severe: slope -..----__ 

Severe: slope 0020020. 

Severe: slope .----__ 

Severe: large stones ~~ 

Severe: slope, large 
stones. 

Severe: slope, large 
stones. 

Severe: large stones —. 

Moderate: slope ..-__. 

Severe: slope, large 
stones. 

Severe: slope _--.---__ 


low strength, slope. 


Severe: slope, 
shrink-swell, low 
strength. 


Severe: slope, 
shrink-swell, 
low strength. 


Severe: slope 2-2 
Severe: slope —u.. WW 
Severe: slope —~.. ___ 
Severe: slope —22000. 
Severe: slope ~~. --- 
Severe: slope, 


large stones. 


Severe: slope, 
large stones. 


Severe: slope, 
large stones. 


Severe: slope, 
large stones. 


Severe: slope 


Severe: slope, 
large stones. 


Severe: slope 


shrink-swell, 
low strength, slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: slope, 
shrink-swell, 
low strength. 


Severe: slope, 
low strength. 


Moderate: slope, 
low strength, 
depth to rock. 


Severe: slope. 
Severe: slope. 
Severe: low 


strength, slope. 


Severe: low strength, 
large stones. 


Severe: slope, 
low strength. 


Severe: low 
strength, slope. 


Severe: 
low strength, 
large stones. 


Moderate: slope. 


Severe: slope, 
low strength, 
large stones. 


Severe: slope. 
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Soil name and 


Shallow excavations 


Dwellings without 


Small commercial 


Local roads 


map symbol basements buildings and streets 
Bolsa 
122° 123 esata et eed Moderate: wetness, Severe: floods —------- Severe: floods —_.--~~- Moderate: floods, 
floods. low strength, 
wetness. 

(24. $96 census of eee Moderate: floods -~~-- Severe: floods ~------- Severe: floods ~-_.-~~- Moderate: floods, 
low strength, 
shrink-swell. 

Bosanko: 
126) 4 te ese eee oes, Severe: too clayey ~---} Severe: shrink-swell ..| Severe: slope, Severe: 
shrink-swell. low strength, 
shrink-swell. 
127, N28 sce sees Severe: slope, too Severe: slope, Severe: slope, Severe: low 
clayey. shrink-swell. shrink-swell. strength, slope, 
shrink-swell. 

+129, 130: 

Bosanko part —~--~~—-~ Severe: slope, too Severe: slope, Severe: slope, Severe: 
clayey. shrink-swell. shrink-swell. low strength, 
slope, shrink-swell. 
Balcom part ~-~----- Nagi cee depth Severe: slope ~-------- Severe: slope ——------ Severe: slope. 
o rock. 
Botella: ; 

1310 caw n nena Slight -.-------------- Moderate: low Moderate: slope, Severe: 

strength. low strength. low strength. 

1320 nee enn nee Moderate: too clayey--| Moderate: low Moderate: slope, Severe: 

strength. low strength. low strength. 
Botella: 
133 ah ceeet See eee Moderate: slope, too Moderate: slope, low Severe: slope —---~--- Severe: 
clayey. strength. low strength. 
Calleguas: 
134 eee eee Severe: slope, depth Severe: slope, depth Severe: slope, Severe: slope, 
to rock. to rock. depth to rock. depth to rock. 
Capistrano 

135 pane nnn enn Slight ~.--------~----- Slightiacteasteda eases Moderate: slope ------ Moderate: 
low strength. 

1360 2 n-a nena Moderate: slope —--~-~- Moderate: slope —----- Severe: slope --~------ Moderate: slope, 
low strength. 

Chesterton 
BP eke eh es Moderate: too clayey, Moderate: slope, low Severe: slope -~.-----~ Severe: 
cemented pan. strength, shrink- low strength. 
swell. 

36M see eee es Severe: slope ——~------ Severe: slope _-..----- Severe: slope ~--~-~--- Severe: slope, 

low strength. 
Chino: 
39) SoS Pr Ge fu Se Moderate: wetness, Moderate: shrink- Moderate: Severe: 
too clayey. swell, low strength. shrink-swell, low strength. 
low strength. 
40" eo oe Se Moderate: too clayey-.| Moderate: shrink- | Moderate: Severe: 
swell, low strength. shrink-swell, low strength. 
low strength. 
Cieneba: 

AY VAD ine ee oe Se Severe: slope, depth Severe: slope —---~~--- Severe: slope —------- Severe: slope. 

to rock, 

* 143: 

Cieneba part —~----- Severe: slope, depth Severe: slope ---.-.--- Severe: slope —~-----~ Severe: slope. 


to rock. 
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! 
Soil name and . . Dwellings without Small commercial Local roads 
map symbol Shallow excavations basements buildings and streets 
Blasingame part --..; Severe: slope 2.02 _ Severe: slope —.-__.___ Severe: slope Severe: low 
4 strength, slope. 
Rock outerop part. 
144: 
Cieneba part —__.__. Severe: slope, depth Severe: slope 02 ___ Severe: slope  _..__ Severe: slope. 
to rock. 
Rock outerop part. 
+145: 
Cieneba part ~~. Severe: slope, depth Severe: slope 0000 Severe: slope 2. 022 | Severe: slope. 
| to rock. 
| 
Rock outerop part. | 


| 


Corralitos: 


146, 147 epattide Oe aah Severe: 
i cave, 

Cropley: | Ie 
148, 149 oo ee | Severe: 


Escondido: 


[BO ise iste niece oe Moderate 

[ik Swat eet Seite bh Sar Eree 
Exchequer: 

4152; 


Severe: 
rock, sl 


Exchequer part 


Rock outcrop part. 


Friant: 
153 


Gabino: 


154 


2 


Sattar coiiaas Ay Malet ese severe: 


alee i) 


Moderate 
stones. 


Severe: 


| 
“| 
| 


depth to rock. 


rock, slope. 


cutbanks Slight canteen] 


too clayey ....{ Severe: shrink-sweil, 
| low strength, 


Moderate: slope, 


: slope, 
low strength. 


slope Severe: slope 0. 


depth to Severe: depth to rock, 


wetr 


ope. slope. 

depth to | Severe: depth to | 
| rock, slope, | 
| i 
| | 

slope —.-.--~._| slope, shrink- 
| |, low strength. 
| | 
| | 
I eye 

> small SE fe) 2 eee eee eS 
| 
| 
i 
| 
| 
i 


siope, dep 


Moderate: 


Slight fads fenctrena| 
| 
| 


Severe: shrink-swell, 
low strength, 


Severe: slope . 


Severe: 


slope 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to roek. 


Severe: slope, 
shrink-swell, 


low strength. 


Moderate: slope wooo. 


Severe: 
floods. 


wetness, 


Slight. 


Severe: 
shrink-swell, 
low strength. 


Moderate: slope, 
low strength. 


Severe: slope. 


Severe: depth to 
rock, slope. 


Severe: slope, 
depth to rock, 


Severe: slope, 
shrink-swell, 
low strength. 


Moderate: | 

low strength. 
Slight 

Severe: wetness. 
Slieht. 

Se 3h 


shrink-swell, 
low strength, 


severe: slope. 
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Soil name and 
map symbol 


Shallow excavations 


Dwellings without 
basements 


Small commercial 
buildings 


Local roads 
and streets 


Mocho: 


(hb 160: Receuaqemeess| 


Modieska : 
168 


169 


170i wih oe Steere 


Myford: 


172, 173, 174, 178, 179 —-- 


Rincon: 


Severe: too sandy —~- 
Severe: too sandy —-~~ 
Severe: cutbanks 

cave. 
Slight eseilisieesctee= 


Severe: small stones, 
cutbanks cave. 


Severe; small stones, 
cutbanks cave. 


Severe: small stones, 
cutbanks cave. 


Severe: small stones, 
cutbanks cave, slope, 


Moderate: 


Moderate: 


Severe: slope —..~- 


Severe: slope . 


4 


EVELE > 


me 


wetness, too 


QHiehd 
Igy 

Nereecesay se hin nh a 
= 


slope 
sione 


Moderate: 


too clayey. 


too clayey— 


too clayey ~~~ 


Moderate: shrink- 


swell. 


Moderate: shrink- 


swell. 


Slieht. .uegendacesest= 


SU Pht seweeece keene 


Moderate: 


Severe: slope - 
Severe: 
shrink-swell 


Severe: 


Severe: 
swell. 


slope, shrink- 


Severe: slope ...-- 


Severe: shrink-swell, 
lo 


Wr strength. 


‘ etness, 
nk-swell, low 


Moderate: slope ~~ 


trength, 


Severe: jow 


shrink-swell, 


slope --..-.~ 


shrink-swell _. 


Moderate: 
shrink-swell. 


Moderate: slope, 
shrink-swell. 


Slight 


Moderate: slope ~~ 
Severe: slope —.~-..-- 
Severe: slope -.--~-~- 


Severe: 


Severe: slope, 
shrink-swell. 
Severe: slope, 


shrink-swell. 


Severe: 


Severe: shrink-swell, 


low strength. 


Severe: wetness, 
shrink-swell, 
low strength, 


Moderate: slope —-~-- 


fad 


meveres 


Severe: low strength, 
shrink-swell. 


shrink-swell —- 


slope --~-+---- 


slope —..—------ 


Slight. 
Slight. 


Slight. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Slight. 
Slight. 


Moderate: slope. 


Severe: slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 


Severe: slope, 
shrink-swell, 
low strength. 


Severe: slope, 


low strength. 


Severe: 


low strength. 


Severe: ‘wetness, 
shrink-swell, 
low strength. 


Moderate: 
low strength. 
Moderate: slope, 
low strength. 


Severe: 
low strength, 
shrink-swell. 
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Bena tee an oe eet ae ee ten rs te oo 
Soil name and Pee Dwellings without Small commercial Local r 
map symbol Shallow excavations basements buildings He de 
. | 
189? fo 2.6 te net Moderate: slope, too | Severe: low strength, Severe: slope, Severe: 
clayey. shrink-swell. low strength. low strength, 
shrink-swell. shrink-swell. 
190 ccd dtw arta ake eS Severe: slope —.--._... Severe: slope, low Severe: slope, Severe: slope, 
strength, shrink-swell. low strength, low strength, 
shrink-swell, shrink-swell. 
Riverwash: 
19}. 
Rock outcrop: 
4192: 
Rock outcrop part. 
Cieneba part ~--.-_- Severe: slope, depth Severe: slope 0022 __ Severe: slope ...-___. Severe: slope 
to rock. ie : 
San Andreas: 
Eo ee ee ee eee re Severe: slope ~~ -. Severe: slope 0-2-2. Severe: slope .--__-___ Severe: slope. 
San Emigdio: : 
194-19 a ek PNG scart eats lt ts Slight cate we wet ese Slight. W--2- ete ws Slight. 
VO6 te it Sioa aD ete Slight: 2423 oie eet se SHEN pos. weteei te Moderate: slope —..... Slight. 
Soboba 
1G ket ot hd a Severe: small stones, Slight: Jeutes ues Slight), 1222-2 25e.45.: Slight. 
cutbanks cave. 
199 tee ann ee Severe: small stones, Moderate: slope —_W. Severe: slope _-.--____ Moderate: slope. 
cutbanks cave. 
Soper: 
199, 200, 201, 202, 203 .._| Severe: slope ~~..~2_W. Severe: slope ----.-.. Severe: slope ..---.-- Severe: slope, 
low strength. 
+204: 
Soper part —..-.-.~- Severe: slope ~~-~~-- Severe: slope --.-.-... Severe: slope ~-----.-- Severe: slope, 
low strength. 
Rock outcrop part. 
Sorrento: 
205, 206, 208 _-.-_----..-- Moderate: too clayey_.| Moderate: low Moderate: Severe: low strength. 
strength, shrink-swell. low strength, 
shrink-swell. 
207, 209 era ee eee Moderate: too clayey... Moderate: low Moderate: slope, Severe: low strength. 
strength, shrink-swell. low strength, 
shrink-swell. 
Thapto-Histic 
Fluvaquents: 
2IOist teh eer aes A | Severe: wetness, Severe: excess humus, | Severe: wetness, Severe: wetness, 
excess humus. wetness, low strength. excess humus, excess humus, 
low strength. low strength. 
Tidal fiats: 
2\t. 
Tollhouse: 
4212: 
Tollhouse part —..-.- Severe: slope -...--.-- Severe: slope ~~~ - Severe: slope _---~-__ Severe: slope, 
Rock outcrop part. 
Vista 
Phat lieth Saw eel Bk ee Moderate: slope, Moderate: slope ~--___ Severe: slope —..-0WW- Moderate: slope. 
depth to rock. 
DAE DID: erat Cae oe Severe: slope —---.----- | Severe: slope —-------_ Severe: slope .-__u.2. Severe: slope. 
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Soil name and s 2 rae Dwellings without Small commercial Local roads 
map symbol Shallow excavations basements buildings and streets 
216: 
Vista part ~~-—.---- Severe: slope ~------~~ Severe: slope _-..----- Severe: slope _--~--~-- Severe: slope. 
Rock outcrop part. 
Xeralfic Arents: 
2 eee ee a eee Slight 2 noe oe Seek Slight: 2-224 secses5+ Moderate: slope — ~~~ Slight. 
218) eatceset ene oes Moderate: slope —.-~~~ Moderate: slope —~-——- Severe: slope -.....--- Moderate: slope. 
Xerorthents: 
249° 228 Sire FA Severe: depth to rock_.| Moderate: slope, Severe: slope ~..~---~- Moderate: slope. 
depth to rock. 
290 ci emanate eaten Severe: slope, depth Severe: slope —~--.--- Severe: slope —-..-.-- Severe: slope. 
to rock. 
Yorba 
DD LY Barca ares eran Ae Se Severe: small stones _-| Moderate: Moderate: slope, Moderate: 
shrink-swell. shrink-swell. low strength, 
shrink-swell. 
222) tities eee Severe: small stones --} Moderate: slope, Severe: slope .-----~-- Moderate: slope, 
shrink-swell. low strength, 
shrink-swell. 
Yorba: 
223; 2241. 225) 226.22 ness = Severe: slope, small Severe: slope ~-----—.~ Severe: slope _.---~--- Severe: slope. 
stones. 


‘This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


for landfills. It is important to observe local ordinances 
and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by spec- 
ial planning and design; and if severe, soil properties 
or site features are so unfavorable or difficult to over- 
come that major soil reclamation, special designs, or 
intensive maintenance is required. Soil suitability is 
rated by the terms good, fair, or poor, which, respec- 
tively, mean about the same as the terms slight, mod- 
erate, and severe, 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features con- 
sidered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and shallowness to bedrock 
interfere with installation. Excessive slope can cause 
lateral seepage and surfacing of the effluent. Also, soil 
erosion and soil slippage are hazards if absorption 
fields are installed on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 


rock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the 
effluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons have a nearly level 
floor and cut slopes or embankments of compacted soil 
material. Aerobic lagoons generally are designed to 
hold sewage within a depth of 2 to 5 feet. Nearly im- 
pervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. Soils that are very high in content of 
organic matter and those that have cobbles, stones, or 
boulders are not suitable. Unless the soil has very slow 
permeability, contamination of ground water is a haz- 
ard where the seasonal high water table is above the 
level of the lagoon floor. In soils where the water table 
is seasonally high, seepage of ground water into the 
lagoon can seriously reduce the lagoon’s capacity for 
liquid waste. Slope, depth to bedrock, and susceptibility 
to flooding also affect the suitability of sites for sewage 
lagoons or the cost of construction. Shear strength 
and permeability of compacted soil material affect the 
performance of embankments. 

Sanitary landfill is a method of disposing of solid 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the 


tions of “slight,” “moderate,” “good,” “fair,” and other terms used to rate soils. Absence of an entry means soil was not rated] 


SOIL SURVEY 


TABLE 5.—Sanitary facilities 


Glossary. See text for defini- 


i 


, Septic tank i Trench : 
Soil name and 1 : Sewage lagoon | : Daily cover 
absorption 2 sanitary 
map symbol fields areas landfill for landfill 
Alo: 
HOO wares a Maiyah the Severe: depth to rock, | Severe: depth to rock, Severe: depth to rock, | Poor: too claye 
yey, 
percs slowly. slope. too clayey. hard to pack. 
[OU oon eee Sol Severe: depth to rock, | Severe: depth to rock, | Severe: depth to rock, | Poor: too clayey, 
percs slowly, slope. slope. too clayey. hard to pack, slope. 
POP 8. cari Paina St eet, | Severe: depth to rock, | Severe: depth to rock, | Severe: depth to rock, | Poor: too clayey 
| yey, 
percs slowly, slope. | slope. too clayey, slope. hard to pack, slope. 


Alo Variant: 
103 


| 
[Sc ee Re ee ees 


105 


Anaheim: 
106, 108 . 


LOT HOU OPPO es ns ene 


Balcom: 
coe 


112 


+114; 
Balcom part ~~... 
Rock outcrop part. 


Beaches: 
its. 


Blasingame: 
116 


{ 
ASUS, sec tsuneo aia 


PQs 


Blasingame part .__ 


Rock outcrep part. 


lasingame part oo. 


depth to rock, 
slowly. 


Severe: 
peres 


Severe: slope, depth 
to rock, peres slowly. 


Severe: slope, depth 
to rock, percs slowly. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock, 
Severe: depth to rock, 
peres slowly. 


Severe: slope, depth 
to rock, peres slowly. 


Severe: slope, depth 
to rock, percs slowly. 


Severe: slope, depth 
to rock, peres slowly. 


Severe: percs slowly, 


large ston 


Severe: 
slowly, 


slope, peres 


large stones. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. | 

1 
Severe: slope, 


depth to rock. 


Severe: 
depth 


slope, 
to rock, 


Severe: 


slope, 
depth 


to rock. 


Severe: 
depth 


slope, 
to rock, 


Severe: 
depth 


slope, 
to rock. 


Severe: slope 
depth to kk 


ot 


Severe: slope. 
depth ¢ 


Severe: slope, 


depth to rock. 


Severe: slope, depth 


rock, large stones. 


to 


Severe: 
rock, large 


Severe: too clayey, ' 
depth to rock. 


Severe: too clayey, 
depth to rock. 


Severe: slope, 
too clayey, 
depth to rock. 


Moderate: slope, 

depth to rock. 
Severe: slope 20H. 
Severe: depth to rock. 
Severe: depth to rock__ 
Severe: slope, | 


depth to rock. 


| 
t 
Severe: slope, 


depth to rock. 


Severe: depth to rock. 


Severe: depth to rock, 


large stones. 


Severe: slope, 
depth to rock, 
large stones, 


Severe: depth to rock, 
large stones. 


Severe: depth to 
rock, large stones. i 


Poor: too clayey, 
hard to pack. 


Poor: slope, 
too clayey, 
hard to pack, 


Poor: slope, 
too clayey, 
hard to pack. 


Poor: slope. 


Poor: slope. 


Fair: slope, thin 
layer, too clayey. 


Poor: — slope. 
Poor: slope. 
Poor: slope. 
Poor: slope. 
Poor: large stones. 


Poor: slope, 
laree stones. 


Poor: slope, 
large stones, 


se 
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: Septic tank Trench ‘ 
Soil name and ; Sewage lagoon Daily cover 
absorption sanitary 
map symbol fields areas landfill for landfill 
Vista part —~~---._-- Severe: depth to rock.| Severe: slope, depth to ; Severe: depth to rock, | Fair: slope, 
rock, seepage. seepage, thin layer. 
1421: 
Blasingame part _..-| Severe: slope, percs Severe: slope, depth to | Severe: depth to rock, | Poor: slope, 
slowly, large stones. rock, large stones. large stones. large stones. 
Vista part —-..----- Severe: slope, Severe: slope, depth to | Severe: depth to rock, | Poor: slope. 
depth to rock. rock, seepage. seepage, 
Bolsa 
A i rae OP Ae ee ee Severe: percs slowly, Moderate: wetness _._.| Severe: wetness —--.~- Good. 
wetness. 
x ane he a een Severe: percs slowly.--| Slight 2220000002 a. Moderate: floods —.... Good. 
| 
N24 ee nee Dee ee | Severe: percs slowly, Moderate: wetness ..._| Severe: wetness --....) Fair: too clayey. 
wetness. 
125 Arte ES ai oe Severe: peres slowly....| Slight ...0202..uu..-.-.| Moderate: floods ~~~ Fair: too clayey. 
Bosanko: . 
1260 nen | Severe: peres slowly, Severe: slope, Severe: too clayey —...| Poor: too clayey. 
depth to vock. depth to rock. 
[27 enn nnnenn| Severe: peres slowly, Severe: slope, Severe: too clayey .---| Poor: too clayey, 
depth to rock, slope. depth to rock. slope. 
128 un mn uae-| Severe: peres slowly, Severe: slope, Severe: too clayey, Poor: too clayey, 
depth to rock, slope. depth to rock. slope. slope. 
2129: 
Bosanko part ........| Severe: peres slowly, Severe: slope, Severe: too clayey ..-.| Poor: too clayey, 
depth to rock, slope, depth te rock. slope. 
Baleom part -.-....} Severe: slope, depth to | Severe: slope, Severe: depth to rock...| Poor: slope. 


ra0s 
Bosanko part ~~ ~---- 


Baleom part —W-..—-- 


Cel etee) : 
134 


Capistrane: 
136 


| 
| 


| 
| 
-| 
| 
i 
| 
| 
Pe 
| 
| 
“y 
| 
i 
| 
| 
oy 
“| 
i 
j 
i 
| 
| 
i 
=| 
\ 
i 
i 
i 
i 


| Severe: 


io 


rock, percs slowly 
Severe: peres slowly, 
depth to rock, slope. 


slope, on to 
peres slowly 


Severe: 
rock, 


Severe: percs slowly — 


Severe: peres slowly — 


peres slowly — 


Severe: slope, 
depth to rock. 


BHGHE epee soos 
Moderate: slope ..W~ 
| Severe: cemented pan, 


peres slowly. 


Severe: slope, 
cemented pan, 
percs slowly. 


| 


-| 
| 
+ 
| 
| 
, 
| 
| 


| 
“| 
[ 
i 
| 
| § 
{ 


Severe: seepage, 
slope. 
| Severe: slope ~~ 


depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock, 


Moderate: slope, 
excess humus. 


Moderate: slope, 
excess humus. 
Severe: slope 


Severe: slope, 
depth to rock. 


| Severe: 


GR 
© 


vere: slope 


Severe: too clayey, 


slope. 


Severe: slope, 
depth to rock, 


Moderat 


Moderate: 
too clayey. 


Moderate: 
too clayey, 


Severe: slope o..-02W-- 


Severe: SCQPaAye 


Severe: 


S@EPALE Lown. 


slope, 


Poor: too clayey, 


slope. 
Poor: slope. 


Fair: too clayey. 


Fair: too clayey. 


Fair: slope, 
too clayey. 


Poor: slope, 
thin layer. 

Good. 

Fair: slope 


Poor: 


slope. 
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Soil name and Se belts Sewage lagoon ee Daily cover 
{ 
map symbol fields areas landfill for landfill 
Chino 
£395 ioe A SY Severe: wetness, Moderate: wetness _._.| Severe: wetness ___._. Fair: too clayey. 
percs slowly. 
EG eee ees Severe: percs slowly —.} Slight ~~--_-. ou 0 ___ Moderate: too clayey ..| Fair: too clayey. 
Cieneba 
14 as oe eee eg Severe: slope, Severe: slope, depth to | Severe: seepage, Poor: slope, 
depth to rock. rock, seepage. depth to rock. thin layer. 
JA) oe soe see Severe: slope, Severe: slope, depth to | Severe: slope, Poor: _ slope, 
depth to rock. rock, seepage. seepage, depth to rock. thin layer. 
1143: 
Cieneba part ~----~. Severe: slope, Severe: slope, depth to | Severe: seepage, Poor: slope, 
depth to rock. rock, seepage. depth to rock. thin layer. 
Blasingame part .....| Severe: slope, Severe: slope, Severe: depth to rock__| Poor: slope. 
percs slowly. depth to rock. 
Rock outerop part. 
1144: 
Cieneba part ~.-.--- Severe: slope, Severe: slope, depth to | Severe: seepage, Poor: _ slope, 
depth to rock. rock, seepage. depth to rock. thin layer. 
Rock outcrop part. 
7145: 
Cieneba part —.----- Severe: slope, Severe: slope, depth to | Severe: slope, Poor: — slope, 
depth to rock. rock, seepage. seepage, thin layer. 
depth to rock. 
Rock outcrop part. 
Corralitos: 
Bb once Be See ae ee Slight. ~s----.-./5+-2 4s Severe: seepage ~~. Severe: seepage —---_- Fair: too sandy. 
Ald (2 Dine Bn abet Succ, Severe: wetness ——...~ Severe: seepage —____- Severe: seepage, Fair: too sandy. 
wetness. 
Cropley 
AQ y aA I oo sa Severe: peres slowly ~~} Slight  ~~-~.--.~----_.~ Severe: too clayey —...| Poor: too clayey. 
AO aes a Sian ne Severe: perces slowly —.| Moderate: slope —.-... Severe: too clayey ~---| Poor: too clayey. 
Escondido: 
50° bu eeecoee es eee Severe: depth to rock_.| Severe: slope, Moderate: Fair: slope, 
depth to rock. depth to rock. thin layer. 
Blech aS Sela wee Severe: depth to rock, | Severe: slope, Moderate: slope, Poor: slope. 
slope. depth to rock. depth to rock. 
Exchequer: 
1452: 
Exchequer part —._-- Severe: depth to rock, | Severe: slope, Severe: slope, Poor: thin layer, 
slope. depth to rock. depth to rock. slope. 
Rock outcrop part. 
Friant 
10> earth A ee IO Severe: slope, Severe: depth to rock, | Severe: slope, Poor: — slope, 
depth to rock. slope, seepage. depth to rock. area reclaim, 
thin layer. 
Gabino 
TGA tnt ee ee Sete Severe: slope, Severe: slope ----_-~~ Severe: slope, Poor: slope, 
peres slowly. too clayey. too clayey. 
Garretson: . 
[56 ieee ae Moderate: | Moderate: slope, Slteht ..tiee ees Poor: small stones. 
peres slowly. seepage. 
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: Septic tank Trench F 
Soil name and Dp : Sewage lagoon oa Daily cover 
absorption sanitary oy. 
map symbol fields areas landfill for landfill 
Hanford: 
P56) css cece Le ee Slight. cesses eeons=ce4 Severe: seepage —_-._- Severe: seepage — ~~ Good. 
Hueneme 
PBJ etd ea Severe: wetness ~~~ Severe: seepage, Severe: wetness, Poor: wetness. 
floods, wetness. seepage. 
(DB a sinat a e eee Slight: 5.2 -aterlees. Severe: seepage —..-- Severe: seepage —-__-- Good. 
Las Posas: 
69! acceeiewec mesmo Severe: peres slowly, Severe: slope, Severe: slope, Poor: slope, 
depth to rock. depth to rock. too clayey. too clayey. 
Laughlin 
(60 neon steel week Severe: slope, Severe: slope, Severe: slope, Poor: slope. 
depth to rock. depth to rock. depth to rock. 
Marina 
IO) esec ee scose eee Slight: 2222s. scguse ss Moderate: seepage ....| Moderate: too sandy ..| Fair: too sandy. 
162 easier cue ea Slight <s.scbss ees Moderate: slope, Moderate: too sandy __| Fair: too sandy. 
seepage. 
Metz: 
163, 164 ~~~ ~~ -- Slight. sic 4222255252 Severe: seepage....___ Severe: seepage —._._~ Fair: too sandy. 
Mocho: 
165), (h66 este Moderate: Moderate: Slight .-.-..-.------_- Good 
peres slowly. peres slowly. 
Mocho 
NO Ts ae oe ete a Moderate: Moderate: Slight: gos.0s-tSeses ee Good 
peres slowly. seepage, slope. 
Modjeska: 
(68); 169) euccecascesss Slight’ cos eecGosc-e-= Severe: seepage —.-~- Severe: seepage ~____. Poor: small stones. 
IO» Besos eee Moderate: slope —-.--- Severe: Severe: seepage ~~~ Poor: small stones. 
slope, seepage. 
Ee idateee ss ie aboot Severe: slope ~---.---- Severe: Severe: seepage ~~~ Poor: _ slope, 
slope, seepage. small stones. 
Myford: 
1725. V78) aS ene Severe: peres slowly .-| Slight --.---------~--- Moderate: too clayey __| Fair: too clayey. 
73, 174, 179 ~--~---- Severe: percs slowly -.| Moderate: slope ~~ ~~~ Moderate: too clayey _.| Fair: too clayey. 
Tbe senee BAG ee ae Severe: peres slowly ~-| Severe: slope —-~~-~~- Moderate: too clayey —~ oa too clayey, 
slope. 
DO Ph x2 Ate ea! Severe: slope, Severe: slope ~~~----- Moderate: too clayey ..| Poor: slope. 
peres slowly. 
Nacimiento: 
80. tau tue st eos Severe: slope, Severe: slope, Severe: depth to rock..| Poor: slope. 
depth to rock, depth to rock. 
peres slowly. 
OA) tat cates Severe: slope, Severe: slope, Severe: slope, Poor: slope. 
depth to rock, depth to rock. depth to rock. 
peres slowly. 
Omni 
182; 184).= eos ee Severe: peres slowly ~~} Slight ~~~. ----------- Severe: too clayey .---| Poor: too clayey. 
163i sian ee Severe: percs slowly, Severe: wetness —.~--- Severe: wetness, Poor: wetness, 
wetness. too clayey. too clayey. 
Pits 
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AT Septic tank Trench : : 
“mnap symbol absorption sae oa a sanitary for anghit 
fields landfill sien 
Ramona 
1G crt ewt ins Sh  oS Severe: percs slowly _.| Moderate: slope —..___ Slight -cac.2ss wie'sce es Good. 
Loi see cot Eto Soe Severe: percs slowly ~.| Severe: slope -~-_.--. Slight .<<c 2 s2s2-520 Fair: slope. 
Rincon 
OSs Seo a Severe: percs slowly _.| Moderate: slope —_____ Moderate: too clayey —.| Fair: too clayey. 
1 BOF ars te ante os Severe: percs slowly ..| Severe: slope —.-_WW.. Moderate: too clayey __| Fair: too clayey, 
slope. 
Rincon 
190? SeGcc2C OS ease Severe: percs slowly, Severe: slope __.----- Moderate: too Poor: slope. 
slope. clayey, slope. 
Riverwash: 
191, 
Rock outcrop: 
192: 
Rock outcrop part. 
Cieneba part ~~~ Severe: slope, Severe: slope, Severe: slope, Poor: — slope, 
depth to rock. depth to rock, seepage, depth to rock. thin layer. 
seepage. 
San Andreas: 
i eae eee a mae Severe: slope, Severe: slope, Severe: seepage, Poor: slope. 
depth to rock. seepage, depth to rock. depth to rock. 
San Emigdio: 
94, 195: sees eeneoe fw SHON. .2. 22the moses Severe: seepage ..-~- Severe: seepage ~~... Good. 
G6? ie teas ee ok Severe: percs slowly -.| Severe: seepage ..-..- Severe: seepage ~----- Good. 
Soboba: 
9]. SeseSscasanscesesss SHOHE 2 2ccek-aseseSee} Severe: seepage —_.... Severe: seepage, Poor: too sandy, 
too sandy. small stones. 
98: Rial a ee a eae is he Moderate: slope —~-.~-~ Severe: slope, Severe: too sandy, Poor: too sandy, 
seepage. seepage. small stones. 
Soper: 
99; 20)! ees sale es Severe: slope, Severe: slope ~....-.-- Moderate: slope, Poor: slope. 
peres slowly, depth to rock. 
depth to rock. 
200, 202, 203 -_.----__- Severe: slope, Severe: slope ~..----.- Severe: slope ~--_--___ Poor: — slope. 
percs slowly, 
depth to rock. 
+204: 
Soper part ~_______. Severe: slope, Severe: slope ~-.-.---- Severe: slope ~~ __-- _--| Poor: slope. 
peres slowly, 
depth to rock. 
Rock outcrop part. 
Sorrento: ; 
2057-206). 207 Sieecee ee Moderate: percs Moderate: seepage --___| Moderate: too clayey ._| Fair: too clayey. 
slowly. 
208) 20% neue hoe ewes Severe: peres slowly ~.| Moderate: seepage, Moderate: too clayey __| Fair: too clayey. 
slope. 
Thapto-Histie 
Fluvaquents: 
DAO}! sxe eas ew Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
peres slowly. excess humus. excess humus, excess humus. 
too clayey. 
Tidal fiats: 


“211, 
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: Septic tank Trench , 
Soil name and : Sewage lagoon : Daily cover 
absorption > sanitary ¥ 
map symbol fields areas landfill for landfill 
Tollhouse: 
4212: 
Tollhouse part —.-.-- Severe: slope, Severe: slope, Severe: slope, Poor: slope, 
depth to rock. depth to rock. depth to. rock, thin layer. 
seepage. 
Rock outcrop part. 
Vista 
DiS an oee ieee oe Severe: depth to rock._| Severe: slope, Severe: depth to rock, Fair: slope, 
depth to rock, seepage. thin layer. 
seepage, 
QAt ta tate ete Bn dak Severe: slope, Severe: slope, Severe: depth to rock, Poor: slope. 
depth to rock. depth to rock, seepage. 
seepage. 
2B aces eeete ss teres. Severe: slope, Severe: slope, Severe: slope, Poor: slope. 
depth to rock. depth to rock, depth to rock, 
seepage. seepage. 
7216: 
Vista part -.------- Severe: slope, Severe: slope, Severe: depth to rock, | Poor: slope. 
depth to rock. depth to rock, seepage. 
seepage. 
Rock outcrop part. 
Xeralfie Arents: . 
DUT «tetas eae Severe: peres slowly --| Moderate: slope —--~-- Slight ..-------------- Good, 
O19) 2a eee eee oles Severe: percs slowly -.| Severe: slope -~-.---~ Slight ~.~------------- Fair: slope. 
Xerorthents: . 
219 see eet see cess Severe: depth to rock, | Severe: slope, Severe: depth to rock_.| Poor: thin layer. 
peres slowly. depth to rock. 
2205 sii o ee a ate a Severe: slope, Severe: slope, Severe: depth to rock..| Poor: — slope, 
depth to rock, depth to rock. thin layer. 
percs slowly. 
Yorba 
22 eke ee eee Severe: peres slowly -_| Moderate: slope, Moderate: too clayey ~-| Poor: small stones. 
small stones. 
222) sete at ee ae Severe: perces slowly .| Severe: slope ---.~~-~~ Moderate: too clayey .-| Poor: small stones. 
Yorba: 
223 274, 225. ae Se Severe: slope, Severe: slope ----.~..- Moderate: slope, Poor: slope, small 
percs slowly. too clayey. stones. 
2260 nnn nn -----| Severe: slope, Severe: slope ~.------ Severe: slope —..------ Poor: slope, small 
percs slowly. stones. 


waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with a 
thin layer of soil material. Landfill areas are subject 
to heavy vehicular traffic. Risk of polluting ground 
water and trafficability affect the suitability of a soil 
for this use. The best soils have a loamy or silty tex- 
ture, have moderate to slow permeability, are deep to 
a seasonal water table, and are not subject to flooding. 
Clayey soils are likely to be sticky and difficult to 
spread. Sandy or gravelly soils generally have rapid 


mapping unit description for the composition and 


permeability, which might allow noxious liquids to 
contaminate ground water. Soil wetness can be a limi- 
tation, because operating heavy equipment on a wet 
soil is difficult. Seepage into the refuse increases the 
risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 5 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soils are not rated] 


Soil name and . 
ie D suiobel Roadfill Sand Gravel Topsoil 
Alo: F : 
POO sence a ee Lee! Poor: shrink-swell, Unsuited ~--2--k Unsuited .-2 0 Poor: too clayey. 
low strength, 
thin layer. 
LOL) Bride Se he se Poor: shrink-swell, Unsuited ~~ Unsuited .--20 Poor: too clayey, 
low strength, slope. 
thin layer. 
WO2° Saucier eee Poor: low strength, Unsuited ~~~ Unsuited —22 22 Poor: too clayey, 
thin layer, slope. slope. 


VO3e cece a eee 2s Poor: shrink-swell, Unsuited _-~---_ Unsuited ~-..-- Poor: too clayey. 
low strength, 
thin layer. 

(04) ater er dt Ser ne Poor: shrink-swell, Unsuited ~~~ Unsuited —200 Poor: — slope, 
low strength, too clayey. 
thin layer. 

105) herrea ARES od Poor: slope, low Unsuited ~~. Unsuited —200 Poor: _ slope, 
strength, thin layer. too clayey. 

Anaheim: . 

106; 108: "sete cect Poor: low strength, Unsuited ~.------.--__. Unsuited ~-----..--..__ Poor: slope, 
slope. 

107109, WO cece ee Poor: slope, low Unsuited ----..-.------ Unsuited 22s sete. see Poor: slope. 


strength, thin layer. 


Balcom: 


IED” (oats ee ee Poor: low strength, Unsuited ~.---.-----___ Unsuited ~-..-----____. Fair: slope, 
thin layer. too clayey. 

2? secede ee ae seaeesee! Poor: low strength, Unsuited —..--------_- Unsuited ----_.--_ Poor: slope. 
thin layer. 

WSF int se Es ied 28s eer Poor: slope, low Unsuited —---_.-_-___- Unsuited .---. Poor: slope. 
strength, thin layer. 

114: 

Balecom part ~~~. Poor: slope, low Unsuited ~~. Unsuited 22-2 Poor: slope. 


strength, thin layer. 


Rock outcrop part. 


Beaches: 
115. 
Blasingame: . 
IL: scat ee ee Sls Poor: low strength, Unsuited —.---_----- Unsuited ~~~. 2 __- Poor: slope. 
thin layer. 
VPs tet eee Poor: thin layer, large | Unsuited —- 200000 Unsuited: Poor: large stones. 
stones, low strength. large stones. 
TG tse 2 wera 28 Poor: slope, thin layer, | Unsuited ..-_- Unsuited: Poor: slope, 
large stones. large stones. large stones. 
119: 
Blasingame part _.._| Poor: low strength, Unsuited _---..-______- Unsuited: Poor: slope. 
thin layer. large stones. 
Rock outcrop part. 
* 120: 
Blasingame part -.._| Poor: thin layer, Unsuited _..-2-----_-___ Unsuited: Poor: large stones. 
large stones, large stones. 


low strength. 
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‘may oymtol. cu ia pee ane 


Vista part —------- Good: ae2325-ee Sane Unsuited: thin layer | Unsuited ~..--..--.---- Fair: slope. 
A421: ; 

Blasingame part _.--| Poor: thin layer, Unsuited ...------~--- Unsuited: Poor: slope, 
large stones, large stones. large stones. 
low strength. 

Vista part ~.-----.- Fair: slope ..-----~~~- Unsuited: thin layer _.| Unsuited ~...--.----__- Poor: slope. 

Bolsa : 
PDO i Oe eat eee Fair: wetness, Unsuited -..----.------ Unstited: o<ceveonetoees Good. 


low strength, 
shrink-swell. 


(29F hong Netra he tale Fair: low strength, Unsuitéd: 22 ssvecseencs Unsuited 0202- Good. 
shrink-swell. 


(OA easels ene Se ath a ae | Fair: wetness, Unsuited: 2..2eselse+ee Unsuited wo ee Fair: too clayey. 
low strength, 
shrink-swell, 


QBS oA sient ia Sate ott ts 4 Fair: low strength, Unsuited ~--...-------- Unsuited _.........---.| Fair: too clayey. 
shrink-swell. 

Bosanko ; 

{262 Seond es woo ence cms Poor: low strength, Unsuited: 2c scene Unsuited —..-.--.-.----- Poor: too clayey. 
shrink-swell. 

[27 tee Rd et Poor: low strength, Unsuited ~------------- Unsuited ue Poor: too clayey, 
shrink-swell, slope. 

Bosanko : 

[O90 le i Oe Et Poor: slope, Unsuited ~------------- Unsuited —2..- Poor: too clayey, 
low strength, slope. 
shrink-swell. 

4129: : 

Bosanko part —-..-~- Poor: low strength, Unsuited ~.--_...------ Unsuited ~...--------.. Poor: too clayey, 
shrink-swell. slope. 

Baleom part ~.~..~-— Poor: low strength, Unsuited ~-----.------ Unsuited ~..---.------- Poor: slope. 
thin layer. 

7130: 

Bosanko part ~---——- Poor: slope, Unsuited ~-__...--------~ Unsuited ~~. Poor: tooclayey, 
low strength, slope. 
shrink-swell. 

Baleom part —.--.-~- Poor: slope, Unsuited ......-------~ Unsuited 20 Poor: slope. 
low strength, 
thin layer. 

Botella: 
(Sie A322. ee eee | Poor: low strength ...| Unsuited --.----------- Unstited 2-22 cee eee Fair: too clayey. 
[33 oe ees eae Poor: low strength .-_| Unsuited ------~----- Unsuited ...-----~----- Fair: slope, 
too clayey. 
Calleguas: | 
1345 cette | Poor: slope, UnSUitGd wscess hes es SS Unsuited 200. Poor: slope. 
thin layer. 
Capistrano 
(96 i ee eS Fair: low strength ....| Poor: excess fines —..) Unsuited ~---------~-- Good. 
36: eA see eee eee Ss Fair: low strength _...| Poor: excess fines _...| Unsuited ------------_- Fair: slope. 
Chesterton 
BBP eae ert atte a Yar, Poor: low strength | Unsuited .....--_------ Unsuited: .on2scecevele Fair: slope. 


136) ot Se case ee | Poor: low strength ....| Unsuited ~.-.---------- Unsiited. .u22.22+22-e- Poor: slope. 
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i 
i 
i 
| 
i 


Soil name and Roadfill Sand Gravel Topsoil 
map symbol | 
Hees rae siasiam iss 
Chino: ane ; 
W395 TAO ica Sree ed ae Poor: low strength ~..| Unsuited ~~. Unsuited —. 2-2 Fair: too clayey. 
Cieneba ’ . 
[A ee ee es Poor: thin layer, Unsuited: thin layer _.| Unsuited .---_0 Poor: — slope, 
area reclaim. thin layer, 
area reclaim. 
fA Botte aoe ous Poor: slope, | Unsuited: thin layer ..| Unsuited —02220 2. Poor: — slope, 
thin layer, i thin layer, 
| area reclaim. area reclaim. 
1143; . . . 
Cieneba part ~.----. Poor: thin layer, Unsuited: thin layer _.| Unsuited —00-0 Poor: slope, 
area reclaim. thin layer, 
i area reclaim. 
| 
Blasingame part .-__| Poor: low strength, | Unsuited ~- i Unsuited 0 Poor: slope, 
| thin layer. thin layer. 
Rock outerop part. 
144; . : . 
Cieneba part ~-_.-_. Poor: thin layer, Unsuited: thin layer __| Unsuited - 2-200 Poor: slope, 
area reclaim. thin layer, 


area reclaim. 


Rock outcrop part. 


1145: : . F 

Cieneba part ~~~. Poor: slope, VJnsuited: thin layer ..| Unsuited ~~. Poor: _ slope, 
thin layer, thin layer, 
area reclaim. area reclaim. 

Rock outcrop part. 

Corralitos: f 
46, (47 cSoceee coe se Good) ast. se caette kL Poor: excess fines ...-) Unsuited ~~~. Poor: too sandy. 
Cropley: es, ‘ 

AG AQ: oct Poor: shrink-swell, Unsuited —..--..----__- Unsuited ---..-...---._] Poor: too clayey. 
low strength. 

Escondido: | F ; 

BOD geo eee eee | Fair: low strength _..} Unsuited -.-2- 2-2-2 Unsuited ~~~. Fair: slope. 

Bl gots tenn oe ts. Fair: slope, low Unstiited: 22 nes yo Unsuited ~~~. Poor: slope. 
strength. 

Exchequer: | 

4152: : : 

Exchequer part ..-_.| Poor: slope, Unsuited: Unsuited ~~. Poor: _ slope, 
thin layer, excess fines. small stones, 
area reclaim. area reclaim. 

Rock outcrop part. 

1 
Friant . 

EE eee ae eee | Poor: — slope, Poor: excess fines ....| Unsuited -2.22-000__. Poor: slope, 
thin layer, area reclaim. 
area reclaim. 

Gabino ae : 
[S4t ocak Sono se eke Poor: slope, Unsuited sce veste ose Unsuited --222 ces Poor: | slope, 


shrink-swell, small stones. 
low strength. | 
| 


[55.0 ok ae GS et Fair: low strength _...| Unsuited ~...-2222-_- yp Unsuited: 220d. 0c sce le Poor: small stones. 


[GBS gy Wee hte hus niet ee, VOGOOG Wetec wer isen ee per ke Poor: excess fines ..-_| Unsuited 2000 Fair: small stones. 
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Soil name and Roadfill Sand Gravel Topsoil 
map symbol Dp 
Hueneme i 
(57> ateeddote sete we Poor: wetness —..-~--~ Poor: excess fines .....| Unsuited ~.---.-------- Poor: wetness. 
(50> (soo oe ee eos Godd 225 ees aeetey Poor: excess fines ....| Unsuited ~------------- Good. 
Las Posas: 

[69S ee lie we ered, Poor: slope, Unsuited —~..---------- UWnsuited: <ate2e2 Poor: slope, 
shrink-swell, small stones. 
low strength. 

Laughlin: 

160s 2 gone Re Seo Poor: slope, Unsuited 2223 s2ce-28ee= Unsuited. 2.28 2e eens Poor: slope, 

| low strength. small stones. 

Marina 

(Gl. 262° eeieteseceeses Go00d -.wsaeennesensesH ss Poor: excess fines —.--| Unsuited —-----------~- Poor: too sandy. 
Metz : 

(63 164 ediatwnan dees ke Good. 4 asetoneeee est Poor: excess fines ...-| Unsuited ~-.--~--------- Poor: too sandy. 
Mocho: ; ’ ; : : 

(65: [66; 167 maeceese se Fair: shrink-swell, Unsuited —..----------- Unsuited ~_.---------- Fair: excess lime. 
low strength. 

Modjeska: ; . 

:68., 169 170 see woe Good —-~--------~------ Unsuited ~.---~-------- Fair: excess fines ..—- Poor: small stones. 

[Thee eckee vetoes Fair: slope ----~----~- Unsuited .-.----------- Fair: excess fines ~~~ Poor: _ slope, 

small stones. 
Myford: . 

V2. (ae Se ee Poor: low strength, Unsuited —..---------- Unsuited —.~.---.------ Fair: too clayey. 
shrink-swell. 

(7S Sedinceasusteeuss= Poor: low strength, Unsuited .2.--.-------- Unsuited .2---------- Fair: slope, 
shrink-swell. too clayey. 

$76; 177 Sedeeeasteecean Poor: low strength, Unsuited —.------------ Unsuited ..-----.~------ Poor: slope. 
shrink-swell. 

VFB. M9 eee a a ie Poor: low strength, Unsuited .-.-------~-—- Unsuited _.------------ Good. 
shrink-swell. 

Nacimiento: 
180). asice ee eee tee Poor: low strength. Unsuited ~--~--------- Unsuited ~--.---------- Poor: slope. 
i 
Nacimiento 
8h) uta co toeo leew Poor: slope, Unsuited ..-.---------- Unsuited ~-.--.-~------ Poor: slope. 
low strength. 
Omni: : 
92 are See SS Poor: shrink-swell, Unsuited ~-.---------- Unsuited —-.----.-----+ Fair: too clayey. 
low strength. 
OF ae ete es Poor: wetness, Unsuited —.~----------- Unsuited ----~--.------ Poor: wetness, 
shrink-swell, too clayey. 
low strength. 
P4 oe Wea gu tees ee Poor: shrink-swell, Unsuited _.---~-------- Unsuited ~-----~------- Poor: too clayey. 
low strength. 
Pits: 
185, 
Ramona : 
i66o 2 fu Beebe ewes Fair: low strength ...| Poor: excess fines -...| Unsuited ~.----------~- Fair: small stones. 
[87 we don eee colo we ee Fair: low strength .-.| Poor: excess fines ~~~ Unsuited —.------------ | Poor: small stones. 
Rincon: 

[88> cs cen tote i Poor: low strength, Unsuited —..--------~- Unsuited --~.----.----~ Fair: too clayey. 

shrink-swell. 
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TABLE 6.—Construction materials—Continued 
Soil name and 
imap symbol Roadfill | Sand Gravel Topsoil 
LN anes re ee a RR | Poor: low strength, Unsulted’ .222222.c-cc52 Unsuited ~~~ 2 Fair: too clayey, 
shrink-swell. slope. 
[9 Ora Sal ocevs Sti  iiete ase Poor: low strength, Unsuited ~ 2 Unsuited ~ 2 Poor: slope. 
shrink-swell. 
Riverwash: 
191, 
Rock outcrop: 
1192; 
Rock outcrop part. 
Cieneba part ~~ Poor: slope, thin layer, | Unsuited: thin layer _.| Unsuited _.. | | Poor: slope, 
area reclaim. thin layer, 
area reclaim. 
San Andreas: ‘ 
PQQ ia ena Fn Ab dtl Poor: thin layer 2. Unsuited —222 0. Unsuited -.- 20 Poor: slope. 
San Emigdio: ; 
194, 195, 196 oo Fair: low strength __..] Poor: excess fines __.| Unsuited ____.... Good. 
Soboba ; ' 
eee eS Goods see eee Fair: excess fines _.._| Fair: excess fines __._ Poor: small stones, 
too sandy. 
LOGS piles eee St Fair: slope —~.0 2.2 Fair: excess fines -._.}| Fair: excess fines _._. Poor: small stones, 
too sandy. 
Soper: ; 
(99.20) Bane ee Poor: slope, low Unsuited ~-_.---_.____. Unsuited ~2--- Poor: slope. 
strength, 
200)-202)203: san Scene a Poor: slope, Unsuited ~~. Unsuited Poor: slope. 
low strength. 
4204: . 
Soper part —.---_. Poor: low strength -._| Unsuited ~~ ~__.. 2. Unsuited ~~. Poor: slope. 
Rock outerop part. 
Sorrento: ; 
205, 206, 207 ..- Poor: low strength ...| Unsuited ~2 0 Unsuited ~200- Good. 
208 ni 200 ohn oe el Poor: low strength __.| Unsuited —2000000022__ Unsuited ~2002 Fair: too clayey. 
Thapto-Histic 
Fluvaquents: : 
ANNO? a Sane Sue Site ts Poor: wetness, Unsuited - 2. Unsuited .2-2 Poor: wetness. 
excess humus, 
low strength. 
Tidal flats: 
2it. 
Tollhouse: | 
4212: 
Tollhouse part —_.__ ; Poor: thin layer 2 _ Poor: excess fines ..-_| Poor: excess fines __.__. Poor: slope. 
Rock outcrop part. 
Vista ; ; 
QY3 tothe eee Good ou Unsuited: thin layer _.| Unsuited .... Fair: slope. 
DNA case ta tone oS Fair: slope 0200 Unsuited: thin layer ._} Unsuited _..--_.. | Poor: slope. 
215: eke a eee ce Poor: slope 200 Unsuited: thin layer .| Unsuited _..._.. Poor: slope. 
216: | 
Vista part 0 Fair: slope 2220 Unsuited: thin layer __| Unsuited _.--__. | Poor: slope. 


Rock outerop part. 


ORANGE COUNTY, CALIFORNIA 95 


TABLE 6.—Construction materials—Continued 


poveusvety Roadfill Sand Gravel Topsoil 

Xeralfic Arents: 

DV 6 esc Rees Godd jase coewecseee ees | Unsuited ~~~ ---- Unsuited —__..-------- Good. 

Die. pao eee eee ee Gogdt S222 Seas etaeses Unsuited —.--------- Unsuited _-....-------- Fair: slope. 
Xerorthents: 

1: aR eee OR ape Ra Nene nt  et Poor: thin layer —~~--~ Unsuited —---.--------- Unsuited <.ncacccuesses Fair: slope. 

920) Boose wal totale tek Poor: thin layer -...--- Unsuited ~.--------- Unsuited ~~~ + Poor: slope. 
Yorba: 

DON DOF cade ie ita Fair: low strength, Unsuited s.ocnucenusnce Unsuited: Poor: small stones. 
shrink-swell. excess fines. 

993) 224,925 gancueudecs Fair: slope, Unsuited —..----------~ Unsuited: Poor: slope, 
low strength, excess fines. small stones. 
shrink-swell. 

206? aenccseuceseneeess Poor: slope —-------~- Unsuited ~.----..----~- Unsuited: Poor: slope, 

excess fines. small stones. 


behavior of the whole mapping unit. 


apply only to the soil material within a depth of about 
6 feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy 
to excavate and spread over the compacted fill in wet 
and dry periods. Soils that are loamy or silty and free 
of stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should 
be suitable for growing plants. Of all the horizons, the 
A horizon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use 
as the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas. These factors include slope, 
erodibility, and potential for plant growth. 


Construction materials 


The suitability of each soil ag a source of roadfill, 
sand, gravel, and topsoil is indicated in table 6 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth 
observed, generally about 6 feet. 

Roadfill is soi] material used in embankments for 
roads, Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. 
The ratings reflect the ease of excavating and working 
the material and the expected performance of the ma- 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


terial where it has been compacted and adequately 
drained. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings, 
but information about some of the soil properties that 
influence such performance is given in the descriptions 
of the soil series. 

The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within thei ofile. The estimated engineer- 
ing properties in| table 9 provide specific information 
about the nature-of each horizon. This information 
can help determine the suitability of each horizon for 
roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. Soils 
rated fair have a plasticity index of less than 15 and 
have other limiting features, such as moderate shrink- 
swell potential, moderately steep slopes, wetness, or 
many stones. If the thickness of suitable material is 
less than 3 feet, the entire soil is rated poor. 

Sand and gravel are used in great quantities in 
many kinds of construction. The ratings in table 6 
provide guidance as to where to look for probable 
sources and are based on the probability that soils in a 
given area contain sizable quantities of sand or gravel. 
A soil rated good or fair has a layer of suitable material 
at least 8 feet thick, the top of which is within a depth 
of 6 feet. Coarse fragments of soft bedrock material, 
such as shale and siltstone, are not considered to be 
sand and gravel. Fine-grained soils are not suitable 
sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material, Descriptions of grain size, kinds of min- 
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TABLE 7.—Water management 


[‘“‘Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated] 


‘ Pond Embankments . 
Soil name and Heserioik dikes, and m Drainage Terraces and Grassed 
map symbol areas levces diversions waterways 
Alo 
100, 101, 102 ~---_- Slope, Low strength, Slope, percs slowly, | Slope, Slope, peres slowly. 


Alo Variant: 


103, 104, 105 ----w 
Anaheim: 

106, 107, 108, 

FOS AYO: ae, iow ceca ce 
Balcom: 

Asie). lly. LES) “see set 

1114: 


Baleom part —.~- 


Rock outcrop 
part. 


Beaches: 
115. 


Blasingame: 


PO abe et 


Wy 8: eee ee oe 


LIQ: 
Blasingame 
part. 


Rock outcrop 
part. 


*120: 
Blasingame 
part. 


Vista part —___ 


* 12h: 
Blasingame 
part. 


Vista part _-__. : 


Bolsa: 


122) N23 ct a 


depth to rock. 


Slope, 


depth to rock. 


Slope, 


depth to rock. 


Slope, 


depth to rock, 


Slope, 


depth to rock. 


Slope, 


depth to rock, 


Slope, 


depth to rock. 


Slope, 


depth to rock. 


Slope, 
depth to rock. 


Slope, 
seepage, 


Slope, 


depth to rock. 


Slope, 
seepage, 


Peres slowly _____ 


thin layer, 
hard to pack. 


Low strength, 
thin layer, 
hard to pack. 


Low strength, 
thin layer. 


Low strength, 
thin layer, 
shrink-swell. 


Low strength, 
thin layer, 
shrink-swell. 


Low strength, 
compressible, 
thin layer. 


Large stones, 
low strength, 
thin layer. 


Low strength, 
thin layer, 
large stones. 


Compressible, 
low strength, 
thin layer. 


Seepage, piping ___ 


Compressible, 
low strength, 
thin layer. 


Seepage, piping —__ 


Piping, 
low strength, 
wetness. 


depth to rock. 


Slope, percs slowly, 
depth to rock. 


Slope, 


depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, percs slowly, 
depth to rock. 


Slope, percs slowly, 
depth to rock. 


Slope, peres slowly, 
depth to rock. 


Slope, peres slowly, 
depth to rock. 


Slope, 
depth to rock. 


Slope, percs slowly, 
depth to rock. 


Slope, 
depth to rock. 


Wetness, 
peres slowly. 


peres slowly, 
depth to rock. 


Slope, 
peres slowly, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock, 


Slope, 
depth to rock. 


Slope, 
depth to rock, 
large stones. 


Slope, 
depth to rock, 
large stones. 


Slope, 
depth to rock. 


Slope, depth to 
rock, piping. 


Slope, 
depth to rock. 


Slope, depth to 
rock, piping. 


Percs slowly, 
piping. 


Slope, percs slowly. 


Slope, rooting depth. 


Slope, rooting depth. 


Slope, rooting depth. 


Slope, rooting depth. 


Slope, large stones, 
rooting depth. 


Slope, rooting depth, 


large stones. 


Slope, rooting depth. 


Slope, droughty. 


Slope, rooting depth. 


Slope, droughty. 


Percs slowly, 
wetness. 
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: Pond Embankments 
Soil name and caret : , ‘ Terraces and Grassed 
map symbol ene Gee Bed Drainage diversions waterways 
[24 195 ois ee Peres slowly —~-~--- Piping, Peres slowly —_~--- Peres slowly, Peres slowly. 
low strength. piping. 
Bosanko: 
126, 127, 128 ------- Slope, Low strength, Peres slowly, Slope, Slope, peres slowly. 
depth to rock. hard to pack, slope. depth to rock, 
compressible. peres slowly. 
1129: 


Bosanko part —.— 


Balecom part —.—— 


* 130: 
Bosanko part —.— 


Balcom part ~~~ 


Botella: 
131, 032) 133i snes 


Calleguas: 
TeF batts cea oot oe Gatien 


Capistrano: 
pbp 196 Vsseeceebes 


Chesterton: 
OV, 136 anaes ee SS 


Cieneba: 
141) 142 oneesene 


4143: 
Cieneba part —.— 


Blasingame 
Pant -cenneesee 


Rock outcrop 
part. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
excess humus. 


Slope, 
depth to rock. 


Seepage ~---..---- 


Cemented pan, 
slope. 


Favorable ~--..-~ 


Favorable —_--~.-- 


Slope, 
depth to rock, 
seepage. 


Slope, 
depth to rock, 
seepage. 


Slope, 
depth to rock. 


Low strength, 
hard to pack, 
compressible. 


Low strength, 
thin layer, 
shrink-swell. 


Low strength, 
hard to pack, 
compressible. 


Low strength, 
thin layer, 
shrink-swell. 


Low strength ~~ 


Thin layer, 
low strength. 


Piping, 
low strength. 


Low strength, 
thin layer. 


Shrink-swell, 
low strength, 
compressible. 


Shrink-swell, 
low strength, 
compressible. 


Piping, 
thin layer. 


Piping, 
thin layer. 


Low strength, 
compressible, 
thin layer. 


Percs slowly, 
slope. 


Slope, 
depth to rock. 


Percs slowly, 
slope. 


Slope, 
depth to rock. 


Complex slope, 
peres slowly. 


Complex slope, 
depth to rock. 


Complex slope, 
seepage. 


Cemented pan, 
percs slowly, 
slope. 


Wetness, 
peres slowly, 
excess salt. 


Peres slowly —~..--- 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
peres slowly, 
depth to rock. 


Slope, 
depth to rock, 
peres slowly. 


Slope, 
depth to rock. 


Slope, 
depth to rock, 
peres slowly. 


Slope, 
depth to rock. 


Complex slope, 
percs slowly. 


Complex slope, 
depth to rock. 


Complex slope, 
piping. 


Cemented pan, 
slope, 
peres slowly. 


Peres slowly, 
wetness, 


Peres slowly —~~~—- 


Slope, depth to 
rock, piping. 


Slope, depth to 
rock, piping. 


Slope, 
depth to rock. 


Slope, percs slowly. 


Slope, rooting depth. 


Slope, peres slowly. 


Slope, rooting depth. 


Complex slope, peres 
slowly. 


Complex slope, 
rooting depth. 


Complex slope, 
piping. 


Slope, percs slowly, 


rooting depth. 


Peres slowly, 
wetness, excess 
salt. 


Peres slowly. 


Slope, rooting depth, 
droughty. 


Slope, rooting depth, 
droughty. 


Slope, rooting depth. 
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eh ania SD aie ts Sis aa a = 2 aiGnses es st, . 
: Pond Embankments, 

Soil name and passrvaie dikes, and Drainage Terraces and Grassed 

map symbol a PeAS levees diversions waterways 
1144; 

Cieneba part —._| Slope, Piping, Slope, Slope, depth to Slope, rooting depth, 
depth to rock, thin layer. depth to rock. rock, piping. droughty. 
seepage, 

Rock outcrop 

part. 
1145: ; 

Cieneba part __.| Slope, Piping, Slope, Slope, depth to Slope, rooting depth, 
depth to rock, thin layer. depth to rock. rock, piping. droughty. 
seepage. 

Rock outcrop 

part. 
Corralitos: a me 
[AG ot Dele te Seepage, slope ____| Seepage, piping _..| Slope —20-0-_o Slope, piping. Slope, droughty. 
Ly ene eee Seepage, slope ~.._| Seepage, piping ._..| Slope, percs Slope, piping, Slope, droughty. 
slowly, wetness. peres slowly. 
Cropley 
VAD ce tee Sel Favorable —~.-~~-- Low strength, Percs slowly ~-__.- Peres slowly ~--.-- Peres slowly, slope. 
compressible, 
hard to pack. 
[49 nee Sa Slope: scis2s5s25c2 Low strength, Peres slowly, Peres slowly ~---.- Peres slowly, slope. 
compressible, slope. 
hard to pack. 
Escondido: ; 
ISO; 151, Guoe eae Slope, Thin layer, Slope, Slope, depth to Slope, rooting depth. 
depth to rock. low strength, depth to rock. rock, piping. 
piping. 
Exchequer: 
* 152: 
Exchequer 
Part 22-2 455 Slope, Thin layer ~..---_ Slope, Slope, Slope, rooting depth. 
depth to rock. depth to rock. depth to rock. 
Rock outcrop 
part. 
Friant 
WBS. fale Sateen (ees Depth to rock, Thin layer, Complex slope, Complex slope, Complex slope, 
slope, seepage. low strength, depth to rock. depth to rock, rooting depth. 
piping. piping. 
Gabino 
14 Nites die betel om rt n2e 8! Slope ----..-----_ Shrink-swell, Percs slowly, Slope, Slope, peres slowly. 
low strength, slope. peres slowly. 
piping. 
Garretson 
155, ete ee Seepage, slope -...| Low strength ____- Slope ~~ -----u Slope. o-s.ce coe se Slope. 
Hanford: : 
BO see ses oes Slope, seepage ..._| Piping ~~~ ~~. Slope —- ~~. Piping: wwe a ee K Slope, droughty. 
Hueneme 
Dye kote Seis ead Seepage —_. 0. Piping ~_-__ ow Wetness . 2 Poor outlets, Wetness. 
piping. 
Hueneme: 
G8 Naser a ete Seepage .- oo Piping 222032. Favorable _o0o0 Poor outlets, Favorable. 
piping. 
Las Posas: 
Ls cee ne eee eae Slope, Low strength, | Slope, Depth to rock, Slope, peres slowly, 


depth to rock. 


shrink-swell. 


perces slowly. 


slope. 


rooting depth. 
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Soil name and | Pond | : Embankments, as Terraces and Grassed 
map symbol peo ig one sae Drainage diversions waterways 
Laughlin 
(60 oscekee oreo Slope, Depth to rock, Slope, Slope cssescse2sse< Slope, rooting depth. 
depth to rock. low strength, depth to rock. 
hard to pack. 
Marina 

Peps eee Sa ke Seepage —.-.--~--- Seepage ~~-~------ Favorable ~.-~~--- Too sandy, Droughty. 

soil blowing. 

(62? tation esate ah Seepage, slope ...-| Seepage ---.-.~-- Slope ~-..---~---- Too sandy, Droughty. 

soil blowing. 
Metz: = 
163, 164 ---.--.--- Seepage ~-----~---- Piping, seepage —...| Cutbanks cave —~—- Too sandy, piping, | Droughty, erodes 
erodes easily. easily. 
Mocho: 

(65; 66: vce Seepage —-------- Low strength, Favorable —~-~-—-~- Favorable ~-.~--~~ Favorable. 
compressible, 
hard to pack. 

bie eee ee Slope, seepage —.-.| Low strength, Slope. .-2+.-+2--=+ Favorable —-~.~-- Favorable. 
compressible, 
hard to pack. 

Modjeska eae 

{68 soc ee eee Seepage, slope ..--| Seepage, piping .-.| Cutbanks cave ~.-.| Piping ----~------ Droughty. 

169° Socece eat Oe Seepage, slope ~...| Seepage, piping ---| Slope, Piping ---.~----~- Droughty. 

cutbanks cave. 

IO: AGA ten eee A Seepage, slope -.-..| Seepage, piping -~.| Slope, Slope, piping ~.---~ Slope, droughty. 

cutbanks cave. 
Myford: 

(72) N78. masecesese Favorable _W...-~~- Low strength, Peres slowly ~~---- Peres slowly ~-.--~ Peres slowly. 
hard to pack, 
compressible. 

173, 174, 179 1 Slope __~...------~ Low strength, Slope, Peres slowly ~-~--- Peres slowly. 
hard to pack, peres slowly. 
compressible. 

175, 176, 177 .----~ Slope -----.------ Low strength, Slope, Slope, Slope, peres slowly. 
hard to pack, peres slowly. percs slowly. 
compressible. 

Nacimiento: 
180, 181 22 Slope, Low strength, Complex slope, Complex slope, Slope, peres slowly, 
depth to rock. hard to pack, percs slowly, percs slowly, rooting depth. 
thin layer. depth to rock. depth to rock. 
Omni 

182, 184 ~--------- Favorable ~-----~ Compressible, Percs slowly, Poor outlets, percs Percs slowly. 
low strength, poor outlets. slowly. 
shrink-swell. 

1.636, 2a oat SS Favorable —.--~~-- Compressible, Wetness, Wetness, poor Wetness, peres 
low strength, poor outlets, outlets, percs slowly. 
shrink-swell. peres slowly. slowly. 

Pits: 

185. 

Ramona 

186. o has ore Slope _--.-.------ Piping ~---~-----~ Slope, Percs slowly, Peres slowly. 

peres slowly. piping. 

IS?) @oesenee oeesnS Slope _...--------~~ Piping os. 4.0 Slope, Peres slowly, slope, Slope, percs slowly. 


peres slowly. 


piping. 
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Pond 
reservoir 
areas 


Embankments, 
dikes, and 
levees 


Drainage 


Terraces and 
diversions 


Grassed 
waterways 


Rincon: 


188, 189, 190 


Riverwash: 
Fl. 


Rock outcrop: 
* 192: 


Rock outcrop 
part. 


Cieneba part _... 


San Andreas: 
193 


194 


Soper: 
199, 200, 201, 
Bey SOG. <paeiescnounia seee 


> 204: 
Soper part 


Rock outcrop 
part. 


Sorrento: 
205, 206 


207 


Thapto-Histic 
Fluvaquents: 
210 


| 
| 


Slope, depth to 
rock, seepage. 


Slope, seepage, 
depth to rock, 


Seepage, slope —___ 


Seepage, slope 


Seepage 


Slope, seepage ~~ 


Slope, seepage 


Slope 


Seepage 


Slope, seepage ___. 


H 


Low strength, 
compressible, 
hard to pack. 


Piping, 
thin layer. 


Low strength, 
Piping, 
hard to pack. 


Piping 


Seepage 


Seepage 


Low strength, 
piping, 
hard to pack. 


Low strength, 
piping, 
hard to pack. 


Low strength, 
piping, 
hard to pack. 


Low strength, 
piping, 
hard to pack, 


Low strength, 
compressible. 


Low strength, 
compressible. 


| Low strength, 


hard to pack, 
compressible, 


Complex slope, 
percs slowly. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope 


Percs slowly, 
complex slope. 


Slope, depth to 
rock, piping. 


Slope, piping, 
depth to rock. 


Piping, percs 
slowly. 


Too sandy, erodes 
easily. 


Too sandy, erodes 
easily, slope. 


Piping 


Favorable 


Favorable 


Wetness 


Peres slowly, 
complex slope. 


Slope, rooting depth, 
droughty. 


Slope, rooting depth. 


Favorable. 
Favorable. 


Peres slowly. 


Droughty, erodes 
easily. 


Droughty, slope, 
erodes easily. 


Slope. 


Slope. 


Favorable. 


| Favorable. 


Peres slowly. 


Peres slowly. 


Wetness. 


ORANGE COUNTY, CALIFORNIA 


TABLE 7.—Water management—-Continued 


101 


Pond Embankments, 


Soil name and aaa . ; : . Terraces and Grassed 
map symbol sige oe Drainage diversions waterways 
Tidal flats: 
Zl 4. 
Tollhouse: 
212: 
Tollhouse part —-| Slope, seepage, Thin layer, Slope, Depth to rock, Rooting depth, slope. 
depth to rock. seepage. depth to rock. slope. 


Rock outcrop 


part. 
Vista: 
213, 214, 215 22 Slope, seepage ....| Seepage, piping --.. 
7216: - 
Vista part ~~~ Slope, seepage ___-| Seepage, piping ~~. 


Rock outcrop 


part. 

Xeralfic Arents: 

1 ee Slope ---.--------.| Low strength ~~.-~ 

218 eetweatie meebo Slop@:tnsaeseuccus, Low strength ~~~ 
Xerorthents: 

219 220) secsaeteea SlODE oxnceevecsex, Thin layer ~~~ 
Yorba 

22) satan Slope .-.ss222e-+=. Low strength —.-.. 

222, 223, 224, 

O96 226) 2 bare ees Slope _---.--.----.| Low strength ~~. 


Slope, depth to Slope, droughty. 


Slope, I 
rock, piping. 


depth to rock. 


Slope, depth to Slope, droughty. 


Slope, 
rock, piping. 


depth to rock. 


Slope: ace2snees.4 Favorable ~_~--~~~ Favorable. 
Slope —-----.---~-~ Slope’ acscessecuns Slope. 
Slope, Slope, depth to Slope, rooting depth. 


depth to rock. rock. 


Slope, Peres slowly —-..--- Percs slowly. 


peres slowly. 


Slope, peres Slope, peres slowly. 


Slope, 
slowly. 


peres slowly. 


This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


erals, reaction, and stratification are given in the soil 
series descriptions and in[table 9]] 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to support plantlife. Also considered 
is the damage that can result at the area from which 
the topsoil is taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxie substances. Organic matter in the 
Al or Ap horizon greatly increases the absorption 
and retention of moisture and nutrients. Therefore, 
the soil material from these horizons should be care- 
fully preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can 
limit or prevent plant growth. They are naturally 
fertile or respond well to fertilizer. They are not so 


wet that excavation is difficult during most of the 
year. 

Soils rated fair are loose sandy soils or firm loamy 
or clayey soils in which the suitable material is only 
8 to 16 inches thick or soils that have appreciable 
amounts of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 
inches thick; soils having large amounts of gravel, 
stones, or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
generally preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or Ap 
in the soil series descriptions. The absorption and re- 
tention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 


Water management 
Many soil properties and site features that affect 


water management practices have been identified in 
this soil survey. in[teble 7 Khe degree of soil limitation 
and soil and site features that affect use are indicated 
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TABLE 8.—-Frecreational development 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe’’] 


Soil name and 
map symbol 


03 


Anaheim: 
106, 108 


107, 109, 


114; 
Balcom part 


Rock outcrop part. 


Beaches: 
15. 


Blasingame: 
116 


* 119: 
Blasingame part —_._ 


Rock outcrop part. 


* 120: 
Blasingame part —___ 


Vista part 


fd 
Blasingame part ___. 
Vista part ~~... __ 


Bolsa: 
122 


Camp areas Picnic areas Playgrounds Paths and trails 
Severe: too clayey ..--| Severe: too clayey ---_| Severe: too clayey, Severe: too clayey. 
slope. 
Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey. 
slope. slope. slope. 
Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey, 
slope. slope. slope, slope. 
Severe: too clayey ..._| Severe: too clayey -.-.| Severe: slope, Severe: too clayey. 
too clayey. 
Severe: slope, too Severe: slope, Severe: slope, Severe: too clayey. 
clayey. too clayey. too clayey. 
Severe: slope, too Severe: slope, Severe: slope, Severe: slope, 
clayey. too clayey. too clayey. too clayey. 
Severe: slope --~--.-- Severe: slope —....-.- Severe: slope .-..-___ Moderate: slope. 
Severe: slope ~~ 2W02W- Severe: slope 200 .- Severe: slope .-00u. Severe: slope. 
Moderate: slope, too Moderate: slope, Severe: slope _-_--_2uW Moderate: too clayey. 
clayey, percs slowly. too clayey. 
Severe: slope 0 WW. Severe: slope — WWW. Severe: slope Moderate: slope, 
too clayey. 
Severe: slope ~~. _ Severe: slope ~~ .-.__ Severe: slope ~~ Severe: slope. 
Severe: slope ~~ _ Severe: slope . .--___ Severe: slope ~~~. Severe: slope. 
Severe: slope .------ Severe: slope ~------~- Severe: slope _-...--__ Moderate: slope, 
dusty. 
Severe: large stones, Moderate: slope, Severe: slope, | Severe: 
slope. large stones. large stones. large stones. 
Severe: slope, large Severe: slope ~~~ Severe: slope, Severe: slope, 
stones. large stones. large stones. 
Severe: slope ~---~--_ Severe: slope .----___ Severe: slope _-.-__ Moderate: slope, 
dusty. 
Moderate: slope, peres | Moderate: slope —-___~ Severe: slope ..-- 20 _ Moderate: dusty. 
slowly. 
Moderate: slope —.u20_ Moderate: slope —u0__ Severe: slope .00200__ Slight. 
Severe: slope  ........| Severe: slope 0 __ Severe: slope _..20-___ Moderate: slope. 
Severe: slope ..00000 2 Severe: slope _.0__ Severe: slope _-_.__ Moderate: slope. 
Moderate: wetness, Moderate: wetness ._...| Severe: wetness ___.__| Moderate: wetness. 


percs slowly. 
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Soil name and 


Chino: 


slowly. 


| 


peres slowly. 


too sandy. 


Camp areas Picnic areas Playgrounds Paths and trails 
map symbol 
(29) Sek oe eee ee Moderate: peres Slight’..24 eee See eee Moderate: Slight. 
slowly. peres slowly. 
(948 (oe cael ee Moderate: percs slowly,.| Moderate: wetness, Severe: wetness —~.~- Moderate: wetness, 
too clayey, wetness. too clayey. too clayey. 
125); siete cae eeewese Moderate: percs slowly | Moderate: too Moderate: percs slowly, | Moderate: 
too clayey. clayey. too clayey. too clayey. 
Bosanko: 
26). eet Nee cas Severe: too clayey _--.| Severe: too clayey _--_| Severe: too clayey, Severe: too clayey. 
slope. 
127? porte eee eo Severe: tooclayey, Severe: too clayey, Severe: too clayey, Severe: too clayey. 
slope. slope. slope. 
[29% 2a su sehe e ee eee L Severe: tooclayey, Severe: too clayey, Severe: too clayey, Severe: too clayey, 
slope. slope. slope. slope. 
7129: 
Bosanko part —-~--- Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey. 
slope. slope. slope. 
Balecom part —-~-~-- Severe: slope —--~~---- Severe: slope _--.-~~~- Severe: slope —.-.--~~- Moderate: slope, 
too clayey. 
* 130: 
Bosanko part ——.—~- Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey, 
slope. slope. slope. slope. 
4130: 
Balcom part —-...--.| Severe: slope ~------- Severe: slope ..~------ Severe: slope ~.~~~~--- Severe: slope. 
Botella: 
13, enw | Moderate: peres Sieh ens tee eed Moderate: slope, Slight. 
| slowly. percs slowly. 
[32 o eoeee usa e esas | Moderate: too clayey, Moderate: too clayey —.| Moderate: slope, Moderate: 
|  peres slowly. | peres slowly. too clayey. 
(380 So eee ee tee eS Moderate: slope, too | Moderate: slope, Severe: slope .----~--- Moderate: 
| clayey, peres slowly. too clayey. too clayey. 
Calleguas: | 
[24 poeetee et ee | Severe: slope -------- Severe: slope .--.-~--- Severe: slope, Severe: slope. 
| depth to rock. 
Capistrano: | 
138 woe eeee| Slight -—--~------~--~- | SHBHE 2se.s6-sbetene8h Moderate: slope —-—~~- Slight. 
i | | 
[Sb nL ee Moderate: slope deat Moderate: slope —~.-.- Severe: slope .~-------~ Slight. 
' | 
Chesterton: | | 
1370 oe n| Severe: peres slowly os Moderate: slope, | Severe: slope, Moderate: 
i | too sandy. percs slowly. | too sandy. 
i | | | 
138 eee een nner nee| Severe: slope, percs Severe: slope ____....-| Severe: slope, Moderate: slope, 
\ | 
| | 


139 


140 


Cieneba: 
14] 


142 


>: too clayey, 
s slowly. 


slope 


GS soana? 
severe : 


slone 


| Severe: 


Moderate: wetness, 
too clayey. 


Moderate: 


Severe: ae 


“| 
slope . 


slope oo 


i 
3 


too clayey | 


Moderate: wetness, 
perces slowly, 
too clayey. 


Moderate: 
percs slowly. 
Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Moderate: wetness, 
too clayey. 


Moderate: 
too clayey. 


Moderate: slope. 


Severe: <tane 
wevere > siope, 
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TABLE 8.—Recreational development—-Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 
map symbol 
1143: 
Cieneba part —...--_ Severe: slope —~----_-- Severe: slope ...-____ _| Severe: slope, Moderate: slope. 
depth to rock. 
Blasingame part .....| Severe: slope —~..-.-~ Severe: slope _----.W0. Severe: slope 1... ___. Mogeraves slope, 
usty. 
Rock outcrop part. 
144: 
Cieneba part —-_-.._ Severe: slope - _--__- Severe: slope ~_-__.__ Severe: slope, Moderate: slope. 
depth to rock. 
Rock outcrop part. 
1145; 
Cieneba part ~~~... Severe: slope . ---_-. Severe: slope _ ~~ WWW Severe: slope, Severe: slope. 
depth to rock. 
Rock outerop part. 
Corralitos: 
146, 147 ~--- Moderate: too sandy --| Moderate: too sandy --} Moderate: slope, Moderate: too sandy. 
too sandy. 
Cropley: ; 
148, 149 1. Severe: too clayey ~-..| Severe: too clayey -.__| Severe: too clayey --__| Severe: too clayey. 
Escondido: : 
[50% (sere te Moderate: slope —--~-- Moderate: slope —.--__ Severe: slope _~..-____ Slight. 
UB, « on ere ts ole Severe: slope ~----__. Severe: slope —.--..-- Severe: slope —---_._.. Moderate: slope. 
Exchequer: 
162: 
Exchequer part ....| Severe: slope ...-.-.- Severe: slope —-..---_ Severe: slope, Severe: slope. 
depth to rock. 
Rock outerop part. 
Friant 
i Pa ee deed lore ee ee Severe: slope —------- Severe: slope —~-~2~.- Severe: slope, Severe: slope. 
depth to rock. 
Gabino 
154° eheeeda Swe colette Severe: slope ~~... Severe: slope ~~-----_ Severe: slope, Severe: slope. 
small stones. 
Garretson 
VO be ete a ee Moderate: small Moderate: Moderate: Moderate: 
stones. small stones. small stones. small stones, 
Hanford: . 
1560 men oS eee a SHEE woe eee Sheht.. 2fs2ss00sanecse Moderate: slope Slight. 
Hueneme 
SY Sagat he CEN ae ene ERS Severe: wetness, Severe: wetness ..____ Severe: wetness ___.__ Severe: wetness. 
floods. 
158! + att Gone So a 2b AS Slight, Got20 wu ei DH¢ht 22. ea DS Slight:.2i-.c.c0.2 ve Slight. 
Las Posas 
(S90 eee Severe: slope ~__.._.. Severe: slope —---_.W0 Severe: slope _.-_____ Severe: slope. 
Laughlin 
[60+ te bees Ee er Severe: slope 2002. Severe: slope -___.W_ Severe: slope, Severe: slope. 
small stones. 
Marina 
TORY. She er Sh alte eta Moderate: too sandy ..| Moderate: Moderate: Moderate: too sandy. 
too sandy. too sandy. 
$62) Swett Ag oe eet nn cules Moderate: too sandy ._| Moderate: Moderate: slope, Moderate: too sandy. 
too sandy. too sandy. 
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Soil name and Camp areas Pienic areas Playgrounds Paths and trails 
map symbol 
Metz 
163, 164 ~~. ---------- Moderate: too sandy ~-| Moderate: Moderate: Moderate: too sandy. 
too sandy. too sandy. 
Mocho: . 
165, 166 —-..---------- Slight: 2255s ose see Slight; weeccesusscesess Slight: 22e.22.s5e2h2e5~5 Slight. 
[67° steerete theses: Slight.) puss. sceteca sacs Slight’ 2.2 .22ssesee-s=s Moderate: slope —.---- Slight. 
Modjeska: 
168) S69 Sel cese cease Moderate: small Moderate: Severe: Moderate: 
stones. small stones. small stones. small stones. 
70. Sa hE aie See Moderate: slope,small | Moderate: slope, Severe: slope, Moderate: 
stones. small stones. small stones. small stones. 
DT Seater re Severe: slope —~-W.--.- Severe: slope ...--~--- Severe: slope, Moderate: 
small stones. small stones. 
Myford: 
172, 173, 174, 175, 176 ....) Severe: percs slowly --| Slight -~~-.-----+~~~-- Severe: Slight. 
percs slowly. 
bh. veeeees cusses Seed Severe: percs slowly ~.| Moderate: slope —---~- Severe: slope, Slight. 
percs slowly. 
N78 VIP Boe de oe Severe: slope, percs Severe: slope —~~---~-~ Severe: slope, Moderate: slope. 
slowly. peres slowly. 
Nacimiento: 
(800 twice aor cose Severe: slope --~~---~ Severe: slope —~.--..~ Severe: slope --..~---- Moderate: slope, 
too clayey. 
Gl) a2n5 ok ca eeates Severe: slope —--~---- Severe: slope —~ ~~... Severe: slope .-..---.- Severe: slope. 
Omni: 
SY keene ee eee ees Moderate: peres Moderate: dusty —~--.- Moderate: dusty, Moderate: dusty. 
slowly, dusty. percs slowly. 
BS) ie Severe: wetness, too Severe: wetness, Severe: wetness, Severe: wetness, 
clayey. too clayey. too clayey. too clayey. 
BAe ORS el eM ee Severe: too clayey ..-_| Severe: too clayey ~---| Severe: Severe: too clayey. 
too clayey. 
Pits: 
185. 
Ramona 
[860 oire Bo tS ESS Moderate: peres Slight, 2.--.o--s.s2.2-- Moderate: slope, Slight. 
slowly. perces slowly. 
[87 .nsieGoo ee see eee oe Moderate: slope, small | Moderate: slope, Severe: slope, Moderate: 
stones. small stones. small stones. small stones. 
Rincon 
[68 tite es Ho ee ee Moderate: percs Moderate: too clayey | Moderate: Moderate: too clayey. 
slowly, too clayey. peres slowly, 
too clayey, slope. 
(80% xe Soe oa ae Moderate: peres Moderate: too clayey, Severe: slope ~...~~-~- Moderate: too clayey. 
slowly, too clayey, slope. 
slope. 
190. © Settee te Slee eves Severe: slope ~_...-~- Severe: slope --.------ Severe: slope —..~---- Moderate: too clayey, 
slope. 
Riverwash: 
191. 


Rock outcrop: 
* 192: 


Rock outcrop part. 
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Soil name and 
map symbol 


Cieneba part 


San Andreas: 
Te oteuil ee etiencesed 


194 


Soper: 
199, 201 


200, 202, 203 


* 204: 
Soper part 2-222 


Rock outcrop part. 


Sorrento: 
205, 206 


208). see HSS See ees x | 


209 sos oeencaosecee ese | 


Thapto-Histic | 
Fluvaquents: 
210 


Tidal flats: 
aul. 


Tollhouse: 
+212: 
Tollhouse part ~~. 


Rock outcrop part. 


16: 


Vista part 


Rock outerop part. 


Camp areas Pienie areas Playgrounds Paths and trails 
Severe: slope — 0. -. Severe: slope _.0 00. Severe: slope, Severe: slope. 
depth to rock. 
Severe: slope ~.~.-~-- Severe: slope —-.--._ Severe: slope _----._-- Moderate: slope. 
Sheht) «207.205.3558 25 00 Slight: 222s.ec.5i- <2. Slightsse 22. 25-5 es Slight. 
Slight: sscacsccassuon ee SHeht eu adi Gi ote Moderate: slope — WW. Slight. 
Moderate: peres SUGht seeeeteceeateee Moderate: Slight. 
slowly. percs slowly. 
Moderate: small Moderate: Severe: Moderate: small 
stones, too sandy. small stones, small stones, stones, too sandy. 
too sandy. 
Moderate: small Moderate: Severe: slope ------~.. Moderate: small 
stones, too sandy. small stones, stones, too sandy. 
too sandy. 
Severe: slope —.-.-.-~ Severe: slope ~----W~. Severe: slope ~~... Moderate: slope. 
Severe: slope ~..-.-.~ Severe: slope ~--.-~.. Severe: slope ..------ Severe: slope. 
Severe: slope 2 uW- Severe: slope 20-2 - Severe: slope .-..-.-.. Severe: slope. 
Si eht:- eo oe Sa Slight. 25-2 44 eg2 genus Slight asecnesccezewsese. Slight. 
SUHE <..85 57 Sed Slight}... bu gestheres Moderate: slope —~-~.- Slight. 
Moderate: too clayey....| Moderate: too clayey ._| Moderate: Moderate: too clayey. 
too clayey. 
Moderate: too clayey; Moderate: too clayey __| Moderate: slope, | Moderate: too clayey. 
too clayey. 
Moderate: percs slowly, | Moderate: wetness, Moderate: wetness, Moderate: wetness, 
wetness, too clayey. too clayey. too clayey. too clayey. 
| 
| i 
Severe: slope oun. | Severe: slope ouuu2-_ | Severe: slope, | Severe: slope. 
| depth to rock. 
1 i 
| 
| | | 
Moderate: slope —__ --| Moderate: slope sGes| Severe: slope _--._____| Slight. 
i | 
Severe: slope o...u..| Severe: slope ooo. | Severe: slope .-.......| Moderate: slope. 
i i | 
Severe: slope 225 | Severe: slope | Severe: slope _.uu__..| Severe: slope. 
| 
Severe: slope ou. | Severe: slope | Severe: slope .......-.| Moderate: slope. 


i 
i 
| 


| 
j 
| 
i 
i 
i 
i 
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Soil name and Camp areas Picnic areas Playgrounds Paths and trails 
map symbol i 
= Z = ce hie a ” eee ee aes -| = feet err 
Xeralfic Arents: : . 
ONT). gira oie tea Moderate: percs Slight ...<c-ccossewnoe Moderate: slope, Slight. 
slowly. peres slowly. 
DG werwewwus esas eee Moderate: slope, peres | Moderate: slope -~--~- Severe: slope __--~~~~-~ Slight. 
slowly. 
Xerorthents: . 
998 Aesere Se ere ae Moderate: slope, peres | Moderate: slope ~~--~- Severe: slope —-.~--~~- Slight. 
slowly. 
2200 seewewesebonten me Severe: slope ~~ ----- Severe: slope ~.~------ Severe: slope —..---~-- Moderate: slope. 
Yorba 
OD tire cession eee were | Moderate: small Moderate: Moderate: Moderate: 
stones, peres slowly. small stones. small stones, small stones. 
peres slowly. 
92) ea weeate leds! Moderate: slope, small | Moderate: slope, Severe: slope, Moderate: 
stones, percs slowly. small stones. small stones. small stones. 
293) O04) 225. seus Severe: slope —-.-~--- Severe: slope —..~—---- Severe: slope, Moderate: slope, 
small stones. small stones. 
996) weet ne eee Severe: slope —--.~--~ Severe: slope —..------ Severe: slope, Severe: slope. 
small stones. 


1This mapping unit is ma 
behavior of the whole mapping unit. 


for each kind of soil. This information is significant 
in planning, installing, and maintaining water control 
structures. 

Soil and site limitations are expressed as slight, 
moderate, and severe. Slight means that the soil prop- 
erties and site features are generally favorable for 
the specified use and that any limitation is minor and 
easily overcome. Moderate means that some soil prop- 
erties or site features are unfavorable for the specified 
use but can be overcome or modified by special plan- 
ning and design. Severe means that the soil properties 
and site features are so unfavorable and so difficult 
to correct or overcome that major soil reclamation, 
special design, or intensive maintenance is required. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have a 
low seepage potential, which is determined by perme- 
ability and the depth to fractured or permeable bed- 
rock or other permeable material. 

Embankments, dikes, and levees require soil ma- 
terial that is resistant to seepage, erosion, and piping 
and has favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Large 
stones and organic matter in a soil downgrade the 
suitability of a soil for use in embankments, dikes, and 
levees. 

Aquifer-fed excavated ponds are bodies of water 
made by excavating a pit or dugout into a ground- 
water aquifer. Excluded are ponds that are fed by 
surface runoff and embankment ponds that impound 
water 3 feet or more above the original surface. Rat- 
ings intable 7Jare for ponds that are properly designed, 
located, and constructed. Soil properties and site fea- 
tures that affect aquifer-fed ponds are depth to a 


de up of two or more dominant kinds of soil. See mapping unit description for the composition and 


permanent water table, permeability of the aquifer, 
quality of the water, and ease of excavation. 

Drainage of soil is affected by such soil properties 
as permeability; texture; depth to bedrock, hardpan, 
or other layers that affect the rate of water movement ; 
depth to the water table; slope; stability of ditch- 
banks; susceptibility to flooding; salinity and alkalin- 
ity; and availability of outlets for drainage. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
and steepness of slope; depth to bedrock, hardpan, or 
other unfavorable material; large stones; permeabil- 
ity; ease of establishing vegetation; and resistance to 
water erosion, soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off to outlets at a nonerosive velocity. Features that 
affect the use of soils for waterways are slope, per- 
meability, erodibility, wetness, and suitability for per- 
manent vegetation. 


Recreation 


The soils of the survey area are rated in 
according to limitations that affect their suitability 
for recreation uses. The ratings are based on such 
restrictive soil features as flooding, wetness, slope, 
and texture of the surface layer. Not considered in 
these ratings, but important in evaluating a site, are 
location and accessibility of the area, size and shape of 
the area and its scenic quality, the ability of the soil 
to support vegetation, access to water, potential water 
impoundment sites available, and either access to pub- 
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lic sewerlines or capacity of the soil to absorb septic 
tank effluent. Soils subject to flooding are limited, in 
varying degree, for recreation use by the duration 
and intensity of flooding and the season when flooding 
occurs. Onsite assessment of height, duration, inten- 
sity, and frequency of flooding is essential in planning 
recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Shght means that the 
soil properties are generally favorable and that the 
limitations are minor and easily overcome. Moderate 
means that the limitations can be overcome or allevi- 
ated by planning, design, or special maintenance. 
Severe means that soil properties are unfavorable and 
that limitations can be offset only by costiy soil rec- 
lamation, special design, intensive maintenance, lim- 
ited use, or by a combination of these measures. 

The information in table 8 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septic tank absorption 
fields, given in and interpretations for dwell- 
ings without basements and for local roads and streets, 
given ir 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and installing sani- 
tary facilities and utility lines. Camp areas are subject 
to heavy foot traffic and some vehicular traffic. The 
best soils for this use have mild slopes and are not wet 
or subject to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs rain- 
fall readily but remains firm, and is not dusty when 
dry. Strong slopes and stones or boulders can greatly 
increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have slopes 
or stones or boulders that will increase the cost of 
shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and 
are not wet or subject to flooding during the season 
of use. The surface is free of stones or boulders, is firm 
after rains, and is not dusty when dry. If shaping is 
required to obtain a uniform grade, the depth of the 
soil over bedrock or hardpan should be enough to allow 
necessary grading. 

Paths and tiails for walking, horseback riding, 
bicycling, and other uses should require little or no cut- 
ting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should have 
moderate slopes and have few or no stones or boulders 
on the surface. 


Soil Properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made dur- 
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ing the course of the survey and the laboratory analyses 
of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil proper- 
ties. They note the seasonal soil moisture condition or 
the presence of free water and its depth. For each 
horizon in the profile, they note the thickness and color 
of the soil material; the texture, or amount of clay, silt, 
sand, and gravel or other coarse fragments; the struc- 
ture, or the natural pattern of cracks and pores in the 
undisturbed soil; and the consistence of the soil ma- 
terial in place under the existing soil moisture condi- 
tions. They record the depth of plant roots, determine 
the pH or reaction of the soil, and identify any free 
carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to determine all major properties of key soils, espe- 
cially properties that cannot be estimated accurately by 
field observation. Laboratory analyses are not con- 
ducted for all soil series in the survey area, but labora- 
tory data for many soil series not tested are available 
from nearby survey areas. 

The available field and laboratory data are sum- 
marized in tables. The tables give the estimated range 
of engineering properties, the engineering classifica- 
tions, and the physical and chemical properties of each 
major horizon of each soil in the survey area. They 
also present data about pertinent soil and water fea- 
tures, engineering test data, and data obtained from 
physical and chemical laboratory analyses of. soils. 


Engineering properties 


iTable 9 | gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Table 9 gives informa- 
tion for each of these contrasting horizons in a typical 
profile. Depth to the upper and lower boundaries of 
each horizon is indicated. More information about the 
range in depth and about other properties in each ho- 
rizon is given for each soil series in the section “De- 
scriptions of the Soils.” 

Texture is described in table 9 in the standard terms 
used by the U.S. Department of Agriculture. These 
terms are defined according to percentages of sand, 
silt, and clay in soil material that is less than 2 milli- 
meters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
sit, and less than 52 percent sand. If a soil contains 
gravel or other particles coarser than sand, an ap- 
propriate modifier is added, for example, “gravelly 
loam.” Other texture terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering uge_are the Unified Soil Classification 
System (Unified) |(2)} and the system adopted by the 
American Association of State (oe and Trans- 


portation Officials (AASHTO) 

The USCS system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plastic- 
ity index, liquid limit, and organic-matter content. 
Soils are grouped into 15 classes: eight classes of 
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coarse-grained soils, identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and OH; and one 
class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes have a dual classi- 
fication symbol, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified in one of seven basic groups ranging 
from A—1 through A-7 on the basis of grain-size dis- 
tribution, liquid limit, and plasticity index. soils in 
group A-1 are coarse grained and low in content of 
fines. At the other extreme, in group A-T7, are fine- 
grained soils. Highly organic soils are classified in 
croup A-8 on the basis of visual inspection. 

When laboratory data are available, the A~-I, A-2, 
and A~7 groups are further classified as follows: 
A-1—a, A-l-b, A-2-4, A-2-5, A-2-6, A-2~7, A-7-5, 
and A-7-6. As an additional refinement, the desir- 
ability of soils as subgrade material can be indicated 
by a group index number. These numbers range from 
0 for the best subgrade material to 20 or higher for the 
poorest. The AASHTO classification for soils tested in 
the survey area, with group index numbers in paren- 
theses, is given in table 12. The estimated classifica- 


tion, wi it group index numbers, is given in table 9. 
Also in|table 9 Khe percentage, by weight, of rock 
Morethan 3 inches in diameter is estimated 


fragmen 
for each major horizon. These estimates are deter- 
mined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. stan- 
dard) is estimated for each major horizon. The esti- 
mates are based on tests of soils that were sampled in 
the survey area and in nearby areas and on field esti- 
mates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges 
in liquid limit and plasticity index are estimated on 
the basis of test data from the survey area or from 
nearby areas and on observations of the many soil 
borings made during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation 
and Atterburg limits extend a marginal amount across 
classification boundaries (1 or 2 percent), the classifi- 
eation in the marginal zone is omitted. 


Physical and chemical properties 


Table 10|shows estimated values for several soil 


characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given for 
each major horizon, at the depths indicated, in the 
typical pedon of each soil. The estimates are based on 
field observations and on test data for these and similar 
soils. 

Permeability is estimated on the basis of known 
xelationships among the soil characteristics observed 
in the field, particularly soil structure, porosity, and 
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gradation or texture that influence the downward 
movement of water in the soil. The estimates are for 
vertical water movement when the soil is saturated. 
Not considered in the estimates is lateral seepage or 
such transient soil features as plowpans and surface 
crusts. Permeability of the soil is an important factor 
to be considered in planning and designing drainage 
systems, in evaluating the potential of soils for septic 
tank systems and other waste disposal systems, and 
in many other aspects of land use and management. 

Available water capacity is rated on the basis of 
soil characteristics that influence the ability of the 
soil to hold water and make it available to plants. 
Important characteristics are content of organic mat- 
ter, soil texture, and soil structure. Shallow-rooted 
plants are not likely to use the available water from 
the deeper soil horizons. Available water capacity is 
an important factor in the choice of plants or crops to 
be grown and in the design of irrigation systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have 
been verified by laboratory analyses. Soil reaction is 
important in selecting the crops, ornamental plants, 
or other plants to be grown; in evaluating soil amend- 
ments for fertility and stabilization; and in evaluating 
the corrosivity of soils. 

Salinity is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter 
at 25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of the 
nonirrigated soils, The salinity of individual irrigated 
fields is affected by the quality of the irrigation water 
and by the frequency of water application. Hence, the 
salinity of individual fields can differ greatly from the 
value given in table 10. Salinity affects the suitability 
of a soil for crop production, its stability when used as 
a construction material, and its potential to corrode 
metal and concrete. 

Shrink-swell potential depends mainly on the 
amount and kind of clay in the soil, Laboratory mea- 
surements of the swelling of undisturbed clods were 
made for many soils. For others the swelling was 
estimated on the basis of the kind and amount of clay 
in the soil and on measurements of similar soils. The 
size of the load and the magnitude of the change in 
soil moisture content also influence the swelling of 
soils. Shrinking and swelling of some soils can cause 
damage to building foundations, basement walls, roads, 
and other structures unless special designs are used. 
A high shrink-swell potential indicates that special 
design and added expense may be required if the 
planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribu- 
tion, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion of concrete is 
based mainly on the sulfate content, texture, and acid- 
ity of the soil. Protective measures for steel or more 
resistant concrete help to avoid or minimize damage 
resulting from the corrosion. Uncoated steel intersect- 
ing soil boundaries or soil horizons is more susceptible 
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SOIL SURVEY 


TABLE 9.—Engineering properties 


[The symbol < means less than; > means greater than. 


Classification 
Soil name and map symbol Depth USDA texture aa a 
Unified AASHTO 
In 
Alo: 
OO. TOT NO 255 2 ae A 0225: |) Clay. fucue 5 ldo ce Se oe es CH, CL A-7 
25. Weathered: bedrock 2.censte= sk we ee ee eae A oe | 
Alo Variant: 
Ohy $04. 0G goa eee ocs ences Oe ep ee ee ER Re yO ee aE CH, CL A-T 
40 | Weathered bedrock ~__-_--------o a | | 
Anaheim: 
06). HOTS etree ew eal ee 026-1) ean oe Bee coal te a CL-ML, ML A-4 
26 | Weathered bedrock ~~ - ee Jee | 
08). O09 Oy oe ke oe ee a 0-26 | Clay loam _W00uwo eee CL A-6 
26 | Weathered bedrock ~.o00.0. || 
Balcom: 
Dloligs dBi NL Bie witha wees ate es a 0-30") Clay login: 2. ine betes ee oh a ey CL A-6, A-7 
30 | Weathered bedrock ~__._.--...--__ |---| 
114: 
Baleom part —.~..---.------- 0226 | Clave loain 2A we goss ck Se es Sie CL A-6, A~7 
26 | Weathered bedrock ~~. ~~~ [eee 
Rock outcrop part. 
Beaches: 
DEB Wo a ee lata ie oh cel ew ast 0200> | Vartable:.. 2.2325 2 eee et er es [oe ees ea ete at 
Blasingame: 
WGsy ist a8 ee Oe Se Oe 0-8 TO aA ec She be eet hee CL-ML, CL A-4 
8-269) Clay IOam: 2-24.25 0cnne weakel chew che cense L A-6 
20>1| “Weathered. bedrock: .20) sua eee Oe Sl te a 
Te ASO P ok lh Ss ere ee euro tes 0-8 stony. loam: cad .cGecn Suede hdee te ke CL-ML, CL A~4 
8-26 | Stony clay loam ~22-- A-6 
26 | Weathered bedrock ~-_-..----._---_.-..-_|-------------~---~|_---------- 
"119: 
Blasingame part ~~-.-------— 0-8 TO ELVA Pathe oe Te Sorte SNS ha ea ne i CL-ML, CL A-4 
824-1 Clay Oat. 05=- 12 Soe cece ee A-6 
24 | Weathered bedrock ~--.-.--.--.--_-____~_|------------------|---..--..------ 
Rock outerop part. 
+420: 
Blasingame part —~2222- 0-8 0am: nance sence ooh sn cee eee eoeecese See CL-ML, CL A-4 
8-26 | Clay loam —-_____o uw A-6 
9G. ..Weatnered- bedrock ius ss sco) 2 ka 
ist: | ee ea ee 0-39 | Coarse sandy loam ~~. .-----.------------- SM A~2 
vite. pee 89 | Weathered bedrock _--_----------_- 
Et 0-8 | 1 CL-ML, Cl A-4 
Blasi tin dtor ee tela = NOAM, (atesee sia ae oo es ose eae seree se ae —~ML, CL = 
a eee 8226 |} Clay loam: 22.2.0. Senec cessed ee ee 7 A-6 
26 | Weathered bedrock ~_~.~---_--_------..--.|2- pote See ee ea A 
Vista part 0... 0-89 | Coarse sandy loam ___-uu~-a- SM A-2 
39°... Weathered: bedrock) - sco. A ee ee eee 
Bolsa ; 
22 Son Axe et a aie 020-3) Suit 1Oaiie nate eat SS en ee eh CL A-6 
20-69. | ASiltysclay loan Seo ee es CL A-6 
124 S| O5 oa oe te oe 0-69 | Silty clay loam — 220 CL A-6 
Bosanko: | 
[DBE DF ADO eon Ny Dts ole OOPS Ate cn AN Ma Me EE outs soenmietama ee od CH, CL A-T 
Sit Weathered pédrock, 23. oe hes oe ee es tr le ote 


and classifications 


Absence of an entry means data were not estimated] 
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Percentage passing sieve number— 
Fragments 5 ks oe watts Sante hace es ee Liquid Plasticity 
>3 inches limit index 
4 10 40 200 
Pet Pet 

0 100 100 95-100 85-100 40-60 20-40 
0 100 100 95-100 85-100 40-60 20-40 
0 100 100 85-95 60-75 20-35 5-10 
0 100 100 90-100 70-80 30-40 10~20 
0 100 100 90-100 70-85 85-45 15-20 
0 100 100 90-100 70-85 85-45 15-20 
0-10 100 85-95 75-90 60—75 20-30 5-10 
0-10 100 90-100 90-100 70-80 30-40 10-20 
10-50 80-90 75-85 60-75 50-65 20-30 5-10 
10-50 80-90 75-85 70-80 60-70 30—40 10-20 
0-10 100 85-95 75-90 60-75 20-30 5-10 
0-10 100 90-100 90-100 70-80 30-40 10-20 
0-10 100 85-95 75-90 60-75 20-30 5-10 
0-10 100 90-100 90-100 70-80 80-40 10-20 

0 90-100 80-95 45-65 20-85). \\Ueenusesoea geese NP 
0-10 100 85-95 75-90 60-75 20-30 5-10 
0-10 100 90-100 90-100 70-80 80-40 10-20 

6 90~L00 80-95 45-65 90285) joeen lace ese ee NP 
0 100 100 95-100 80-95 25-85 10-15 
0 100 100 95-100 80-95 25-385 10-15 
0 100 100 95-100 80-95 25-35 10-15 
0 100 100 85-95 65-75 40-60 20-85 
BS pl ews e's gen on aye A tae oe setae eerie gee eo hh eae Wat seein Lae ce Oy De tse bee a Rie tee 
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SOIL SURVEY 


TABLE 9.—Hngineering properties 


Classification 
Soil name and map symbol Depth USDA texture “i a 
Unified AASHTO 
In 
7429: 
Bosanko part ~.----~------~--- OB OME CLAY tail ee aceasta eS Satine aT la CE CH, CL A-7 
of: Weathered: bedrock. .netiecucc lee ae | Ale a Oe eee Ela oe, ee ed ee 
Baleom part ——...-.~--+---~--~ 0#80-\) Clay loam, as2ees oot Bt sats) who CL A-6, A-7 
30 | Weathered bedrock — oo | ep 
1130: 
Bosanko part —....~---------~~ On8 Clay: canbe oe Re head oe A eet CH, CL A-7 
OU) Weathered “bedrock oats ee a te er IE a eel ee cal 
Baleom part —.....---------- 0-30 | Clay loam 2102 ue CL A-6, A-7 
80 | Weathered bedrock ~2o0 
Botella 
(Qe) sted tr eee inte oe eee 0-8 TiO a Vir eetn eS = ea nre ae So Be ee sole CL-ML, CL A-4, A~6 
8-85 | Silty clay loam ooo A-6, A~7 
00266 4): Glay Woam. 22 ek CL A-6 
[32s UO. ante tet te eee es 0—8 GI BY SIO 2a ee a ne a aE cL A-6, A-7 
8-35 | Silty clay loam ~2o ow uL CL A-6, A-7 
385-66 | Clay loam Wooo CL A-6, A~7 
Calleguas: 
[340 een eee a eet eee ee 0-15 | Clay loam ~~ ~u-- oe CL, CL-ML A-6, A~4 
15 | Weathered bedrock 22002001 ed aR tag ota na aa at ae Se oa ose eae 
Capistrano: : 
N35, ISOs ete en ee ee ae 0-65 | Sandy loam ~--.-~-----.------------------ SM A-2, A-4 
Chesterton: 
18/5 A SOM eS ie eae ee Sole 0-16 | Loamy sand ~-------2--- SM, SM-SC A-2 
16-82 | Sandy clay ----- ~~ CL, SC A-6, A-7 
BE. INOUYE GCS a ten eed tse le ahi tl [ eae abe gd ses anasto 
Chino: 
[39 GAO? eth arent Bee 0-47 | Silty clay loam —~----------- oe Cl A6, A~T 
47-60 | Sandy clay loam ~22uw Sc, CL —6 
Cieneba: 
P(N ee St ER tee atk ee te ate 0-17 | Sandy loam ~~~---_o ee SM, ML A-4 
17 | Weathered bedrock ooo si Se PRG Shs eS ho SIN ee eee eal 
AQ oes ia ee Na AD ha 0-7 | Sandy loam —_______-_- SM, ML A-4 
7 | Weathered bedrock ~~. |---| 
4143: 
Cieneba, part:..c2 es 4 see wsee 0-17 | Sandy loam 00 - | SM, ML A-4 
17 | Weathered bedrock —2ooo ue |e ee ee ee Pe 
Blasingame part ...----.~--- 0-8 | Loam —__-- ue CL-ML, CL | A-4 
8-26 | Clay loam ___-_- L A-6 
26 | Weathered bedrock — ooo ee 
Rock outerop part. 
1144: 
Cieneba part —_—2 0-7 pandy loam... ten a oh a SM, ML A-4 
q Weathered :bedrock 2s. 2oc seta cee scene eee eg die Poe oleh 
Rock outcrop part. 
1445: 
Cieneba part — 20-2 0-7 Dandy: 6am: sh A eset ei i SM, ML A-4 
7 Weathered Dédrock ies = ueat os 6s ol Peete Fal) ed wee ee fa Attn la ye 
Rock outerop part. 


and. classifications—Continued 
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: ac oes bey i 7 eS lee ener 
Percentage passing sieve number-—Cont. 
Fragments |. _ uid aes peo =o Liquid Plasticity 
>8 inches limit index 
4 10 40 200 
Pet Pet 
0 100 100 85-95 65-75 40-60 20-85 
0 100 100 90-100 70-85 85-45 15-20 
0 100 100 85-95 65-75 40-60 20-85 
0 100 100 90-100 70-85 85-45 15-20 
0 80-100 75-100 65-95 50-70 25-385 5-15 
0 90-100 85-100 70-95 60-80 35-45 15-25 
0 90-100 85-100 70-90 50-65 30-40 10-15 
0 80-100 75-100 70-95 60-80 85~45 15-25 
0 90-100 85-100 70-95 60-80 85-45 15-25 
0 90-100 85~100 70-95 60-80 35-45 15-25 
0 90-100 80-100 65-100 55-90 20-40 5-20 
0 95-100 95-100 55-85 25-50 10-25 NP-4 
0 90100 75-90 50-70 10-25 10-25 NP-5 
0 90-100 75-90 60-90 40-70 85-45 15-25 
0 100 100 90-100 70-85 30-50 15-25 
0 100 100 95-100 35—-65 380-40 10-15 
0 90-100 75-95 60-80 85-60 15-30 NP-5 
Pati rae Rayne oer oe ecaicdanic taal iy cal br [ee 
0 90-100 75-95 60-80 85-60 15-30 NP-5 
0 90-100 75-95 60-80 85-60 15-30 NP-5 
0-10 100 85-95 75-90 60-75 20-30 5-10 
0-10 | 100 90-100 90-100 70-80 380-40 10-20 
0 90-100 75-95 60-80 35-60 15-30 NP-5 
0 90-100 75-95 60-80 385-60 15-30 NP-5 
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SOIL SURVEY 


TABLE 9.—E'ngineering properties 


Classification 
Soil name and map symbol Depth USDA texture “ 
Unified AASHTO 
In 
Corralitos: 
FAG: cc oe Sh Ak ter 0-80 | Loamy sand ~-------______-_ SM A-1, A~2 
PATS eee tue Ge Pei ett ok SOE oe 0-40 | Loamy sand -----.-~------ SM A~2 
40-46 | Silt loam, silty clay loam —2-~ 220 - ML, CL-ML A~4, A-5, A-6 
46-80 | Sand, fine sand, loamy sand __...--- SM, SP-SM A-1, A~2, A-8 
Cropley: 
148, 149 oo 0-65) |. “Clay q.seene os ee Seed Sega halo lee. CL, CH A-7 
Escondido: 
150m WS) suceoceseta tek kee 0-16 | Very fine sandy loam ~~~ -- ML, CL-ML A~4 
16-29 | Very fine sandy loam ~~~. ML, CL-ML A-4 
29 | Unweathered bedrock —~~--~WW.2--- ee 
Exchequer: 
+152; 
Exchequer part ~---~-----~- 0-18 | Gravelly silt loam —-—20000---- SM, SM-SC A-4 
18 | Unweathered bedrock ~-.------------ ee 
Rock outcrop part. 
Friant 
[$32 Sth e oo te oeaeeed eon ae 0-17 | Gravelly fine sandy loam ~~~ SM, SM-SC A-4 
17 | Weathered bedrock ~----.--..-----------~_|__.________ 
Gabino: 
FO4™ cee eu oe See as 0-10 | Gravelly clay loam ~~~--~-----~~.~.------- CL,-SC A-6 
10-38 | Cobbly clay, gravelly clay ..022002- CH, CL A-7 
38 | Weathered. bedrock 122 22.2 esses doen |eon cco cee Soe ee 
Garretson: 
MOG eee let ed a Se 0-6 Gravelly very fine sandy loam —___.0 Sc, CL-ML, A-4, A-2 
CL. SM-SC 
6-60 | Gravelly loam, gravelly clay loam —.200_. SC, CL, CL-ML, A-4, A-6, 
SM-SC A- 
Hanford: 
WD G5 ees ae Sei a et a els 0248: Sandy loam 2205 20. ae Se Se Je SM | A+~?, A-4 
48-60 | Gravelly loamy sand — 2.222022 SM | A-1 
Hueneme: 
(BY (ee bao Ue teehee See! 0-27 | Fine sandy loam _WW2 200. ee SM A~4 
27-60 | Stratified silt loam to sand __-___o2 SM A~2, A-4 
5 Bn ole. SA oe ate tee 0-27 | Fine sandy loam ~~~ SM A-4 
27-60 | Stratified silt loam to loamy sand ____..__. SM A~2, A-4 
Las Posas: 
PSG oak Ors Sot ee ee ead, 0-9 Gravelly loam: 222 icce.socs25e5 ole ols SM-—SC, CL-ML A-2, A-4 
DEO IWClAy* shies i Ege oo eet ae eee CL, CH A-6, A-7 
at | Weathered -bedrock® <- 2<< 20 ut ee a eee 
Laughlin 
[OQ “aoe ee se set eeee = eee 0-23 | Gravelly loam —.~.--22-- Gc, CL A-6 
23-39 | Gravelly clay loam, clay loam ~~~ CL, GC A-6 
39 | Weathered bedrock ~_-___-.--_- | |e 
Marina: 
BGG "62S eae 2 a a 0-60 | Loamy sand ___u ee SM, SP-SM A-2 
GUS 0) SANG ee sae Oe yt AS eh a bh SP-SM, SM A-2 
Metz: 
[G3 ccm, eiteM oS ato Sk ated O=20) ) dueamy ‘sand: 222.2. e eek Be oe SM A-2 
20-63 | Stratified sand to very fine sandy loam __..| SM A-2 
FO cs Me Ri aes SM a lly 0-20 | Loamy sand 20000 SM A-2 
20-40 | Stratified sand to very fine sandy loam —____ SM A-% 
40-56 | Silty clay loam — 2 0 CL A-6 
56-63 | Stratified sand to silty clay loam ~._.___ SM, SC, ML, CL A-4, A-6 
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Percentage passing sieve number—Cont. 
Fragments ae Liquid Plasticity 
>8 inches limit index 
4 10 40 200 
Pet Pet 
0 95-100 80-100 45-90 15-35 5-80 NP-5 
0 95-100 75-100 50-80 15-35 5-30 NP-5 
0 95-100 75-100 70-100 65-95 25-45 5-15 
0 95-100 75-100 40-80 5285) (li ooeed ee eee NP 
0 100 95-100 80-100 70-95 40-60 15-30 
0 100 100 80-95 50-65 15-35 5-10 
0 100 100 80-95 50-65 15-85 5-10 
0-10 70-85 55-75 50-70 35-50 20-35 5-10 
0-10 70-90 60-85 50-70 85-45 20-80 NP-10 
5-15 75-85 60-75 55-85 40-65 80-40 10-20 
5-85 80-95 70-85 65-85 50-80 40-60 25-85 
0 75-100 50-75 40-70 25-60 15-80 5-10 
0-10 75-100 50-75 40-75 20-65 15-40 5-20 
0 85-100 80-100 50-80 20-40 15-25 NP-5 
0 65-85 55-75 30-50 10-20 |. een mennn NP 
0 100 95-100 65-80 35-50 
0 100 95-100 60-70 30-50 
0 100 95~100 65-80 385-50 
0 100 95-100 60-70 30-50 
0-5 80-95 65-75 50-70 30-60 
0 100 100 90-100 75-95 
0-5 55-95 50-75 50-65 | 85-55 
0-5 | 55-90 50-90 | 50-85 | 45-80 
tocip Seis a aoe mee [oor ee eee Sia atria egcaasha re dace pa SMe aretha aad De NS ad Sa gr esate ees aay Dl dang Waimea ba Ree pe ela 
0 | 100 | 100 50-75 5-80 
0 | 100 | 100 | 50-75 5-15 
| | | 
6 | 100 | 100 | 50-70 | 
0 | 100 100 | 60-80 | 
| i | 
0 | 100 | 100 | 50-70 | 
Oot 100 | 106 | 60-80 | LOE 
0 100 | 100 | 90-100 85-95 
04) 100 | 100 | 60-80 | 40-60 
i ! H | 
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SOIL SURVEY 


TABLE 9.—Engineering properties 


at 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Mocho 
165; Sot Stee tes ee 0=12 | Sandy loam -..-.-2- 25-5205 044-5---s24e2-2 SM A-~2, A-4 
12-61 | Loam, silty clay loam, fine sandy loam ___....- CL, CL-ML A-~4, A-6 
166). 167 vetotenecn at en ieee awe 0-84 | hidani -seeceseuse eer oe te te ees CL-ML, CL A-4, A-6 
31-61 | Loam, silty clay loam, fine sandy loam ___.-- CL, CL-ML A-4, A-6 
Modjeska: 
fee. 469, 170, bt ecach bode 0-14 | Gravelly loam __...----~-~----+---+--~--- SC, SM-SC A-2, A-4 
14-63 | Very cobbly loam —..----~~------~--~------ SM A-1 
638~71 | Very gravelly loamy sand ~-~~--..--------- SM, SP-SM A-1 
Myford: 
172, 173, 174, 175, 176, 177, 
V78i AT ee eee oe rs 0-12 | Sandy loam —_....----------~-~-~--------- SM. SM-SC, A-2, A-4 
ML, CL-~ML 
12-49 | Sandy clay, sandy clay loam —~..---..------~- Sc, CL A-6, A-7 
49-79 | Sandy loam’ __....-.------------------------ SM, SM-SC. A-2, A-4 
ML, CL-ML 
Nacimiento: 
180% hl seacoast oe SS 0-28 | Clay loam _-..-~------~~--------------~---- CL A6, A~7 
98 | Weathered bedrock _._.-_-.~~----»-~--~~--|--~----~- = eee Jee 
Omni: 
BD alah oe aude nh Otel ete 0219 "(Silt Loar cise scast ee ee eee ee CL-ML, CL A-4, A-6 
12-60 | Clay ~-----------------~-+----------------- CL, CH A-7 
83: .en- ks Se eee a eee O217'') Clay ate cece et seece soe be 35s CL, CH A-7 
17260: Clay 2sc2-. 2 seco Sesh bet eae CL, CH A-T 
Oar Let hen eee Poo O21 7 ol: Clay.2 so. see ee ebese ee Soaks n cee tee CL, CH A-7 
17260. "Clay eaeseseateseen teen ee elie Sees ee CL, CH A-T7 
Pits: 
85. 
Ramona 
BOF Sree ee eae 0-8 Fine sandy loam ~-_...~~.----------------- SM A-2, A-4, A- 
8-69 | Sandy clay loam, fine sandy loam —....------ SC, SM-SC A~2, A-4, 
A-6, A-1 
197.9 .wanGak Serna Os Seu Se 0-8 Gravelly fine sandy loam _-..~--.--_-------- SM A-1, A-2, A-1 
8-69 | Sandy clay loam, fine sandy loam ~..------- SC, SM-SC A-2, A-4, 
A-6, A-1 
Rincon: 
188. 189), 190. seat ooo eee ease 0-11 | Clay loam ~~~ ~---~~.--..------~---------- CL A-6, A-7 
11-28 | Heavy clay loam ~__.~--~---_-------------- CL, CH A-6, A~7 
28-60 | Stratified clay ---~~..--_--~-------------- Sc, CL A-6 
Riverwash: 
191, 
Rock outcrop: 
1192: 
Rock outcrop part. 
Cieneba part ~------------— 0-7 Sandy loam ~_~~----~----------~----~-~----- SM, ML A-4 
qT Weathered bedrock ~-____..-----~-+---------~|----+--------~-+-~-~-|--------+-+------- 
San Andreas: 
[930- wek seit teed ek hE Ne keal Ss 0-81 | Sandy loam —..-.--------~--------~-------- SM A-4, A-2 
81 | Weathered bedrock __..~--~-----------~-~~|-------------~--~-|---------------- 
San Emigdio: 
POA AGG oo he ves tee Ais et 0-7 | Fine sandy loam __..---------------------- SC, SM, ML, CL A-4 
7-61 | Stratified very fine sandy loam to gravelly SC, SM, ML, CL | A-4, A-2 
| loamy coarse sand. 
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Percentage passing sieve number—Cont. 
Fragments it — Liquid Plasticity 
>3 inches limit index 
4 10 40 200 
Pet Pct 
0 80-100 75~100 50-70 25-40 10-20 NP-5 
0 80-100 75~100 70-100 65-85 25-40 5-20 
0 80-100 75~100 70-95 60-75 20~40 5-15 
0 80—100 75-100 70--100 65-85 25-40 5~20 
5~15 75-90 50-70 45-65 385-50 15-25 5-10 
30-60 80-95 15-25 15-25 10-20 10-15 NP-5 
5-15 80-95 15-25 10-20 6215. Passa NP 
0 100 100 60-85 30-55 20-30 NP-10 
0 100 100 80-100 40-80 25-45 10-25 
0 100 100 60-85 380-55 15-30: NP-10 
0 80-100 75-100 70-95 65-85 80-45 10-30 
0 100 100 90--100 70-90 20-35 5-15 
0 100 100 90-100 75-95 45-70 90—45 
0 100 95-100 90-100 80-95 45-70 20-50 
0 90-100 90~100 80-100 70-95 45-70 20-45 
0 100 100 90-100 75-95 45-70 20-50 
0 100 100 90-100 75-95 45-70 20-45 
0 | 95-100 75-95 40-70 20-50 15-30 NP-5 
0 95-100 50-95 380-75 15-45 20-40 5-15 
0 95-100 50-75 80-50 15-35 15-80 NP-5 
0 95-100 50-95 380-75 15-45 20-40 5-15 
0 100 95-100 90-100 80-100 80-50 10-80 
0 90-100 85-100 80-100 35~-70 20-40 15-35 
0 90-100 85-100 80-100 35-70 20-40 10-25 
0 90-100 75-95 60-80 35-60 15-30 NP-5 
0 90-100 80-100 70-95 380-40 10-40 NP-10 
0 95-100 90-100 75-90 35-60 15-80 NP-10 
0 | 80-100 70-100 60-90 35-60 15-30 NP--10 
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TABLE 9.—Hngineering properties 


oe e 
Classification 
Soil name and map symbol Depth USDA texture _ —~ 
Unified AASHTO 
In 
196? teks = in At Be he 0-7 Fine sandy loam ~__-.--2-- ML A-4 
7-40 | Stratified very fine sandy loam to gravelly SM, ML, A-2, A-4 
| loamy coarse sand ~---.-~.—~--.-------- sc, CL 
40-43 | Silt loam, silty clay loam ~~~ CL A~6, A-7 
43-61 | Stratified very fine sandy loam to gravelly SM, ML, A-2, A-4 
loamy coarse sand. SC, CL 
Soboba: H 
VE oo oS ie fe a raha Bed oS. 0-10 | Cobbly loamy sand __--22--2 ee. GP~GM, SP-SM A-1 
10-60 | Very gravelly sand —.202002-2- GP, SP A-1 
OS: feces hae Seth 0-10 | Gravelly loamy sand —~_--_.2 GP-GM, SP-SM A-1 
10-60 | Very gravelly sand ~~~. GP, SP A-1 
Soper: 
1990-200" octet ca eee ees 0-8 Tam. acewssvsis el oe ML, CL--ML, A-4 
SM, SM-SC 
8-29 | Clay loam, loam —~--~ 2 CL, SC A-6, A~7 
29), Weathered: bedrock. fie. to 2 ost es ee es bee es et 
2012202) eer ca eee eS ee, 0~8 Gravelly loam ~.~----_..------_~----- ML, CL-ML, A-4 
SM, SM-SC 
8-29 | Gravelly clay loam, gravelly loam —~.-_._.- CL, SC A-6, A-7 
29 | Weathered bedrock £2.22 osu ii eke ie ie a eet ts 
D030 ot isda thee Seon Sle ale 0-8 | Cobbly loam ~_-~_2 ~~~ ML, CL-ML, A-4. 
SM, SM-SC 
8-29 | Gravelly clay loam, gravelly loam 2000222 CL, SC A-6, A-7 
29 | Weathered: bedrock 22... 2-22 ese eee ee ee 
+204: 
Soper part ~.-----.---__-__. 0-4 | Gravelly loam ~_~2~--~~----- ee ML, CL-ML, A-4 
SM, SM-SC 
4-20 | Gravelly clay loam, gravelly loam ~__.-____.. CL, SC | A-6, A-7 
20 | Weathered bedrock ~..--.-------------~---|----- = 
Rock outerop part. 
Sorrento: 
205 ree thee Gee ek et 0-12 | Sandy loam —..~~-.-~~------- + SM | Ad 
j 12-62 ) Silty clay loam —..~-.--~---------------- CL | A-6, A-7 
62-72 | Sandy loam —2- 22-025 eee ena ee OM | Ad A-2 
206) 207) -seueeeenenestesee eae. O12) | 0am! Seo ote ae es ea kl ML, CL-ML | A~4 
12-62 | Silty clay loam —_22o 2 OL | A-6, A~T 
62-72 | Sandy loam ~~~. --------~-----~---------- SM | A-4, A-2 
2OBe DOGS Ba ohn a he et a) et 0--12 Clay: Wan s 24 5 oe eee a re Cl, | A-6, A~7 
| 12-62 | Silty elay loam -.--~---------------~-~--- CL ; A-6, A~7 
| 62-72 | Loam, sandy loam —~.--.-.--~---------- | SM | A-4, A-2 
i 
Thapto-Histic Fluvaquents: | | 
210% ee ie= soe ee eee he leeeacs Ono. | Clay OAM see e aS ish eS ak SL | OH A-T 
i O21) Silty “clay! oo Se ee Dae ol eel VOL: OOH A-7 
| 21-56 | Sapric material —..--.--_- oe. A Pt | A-8 
| 56-68 | Silty clay loam _2200 | ML, MH | A-7 
i i | | 
Vidal flats: | | 
PU eu ee eee < Ua604|. Venable eee ee ear ee 
| | | 
Tollhouse: 
212: | | 
Tollhouse part ~22W.-.----. | 0-8 | Coarse sandy loam —.-.~--W..-.---.------.-| SM | A-~1, A-2? 
| 8 Weathered bedrock 20000. Poekawren eee ae een eee 5 a Sete eet weed. ke) 
Rock outcrop part. | | | 
i, ~ ee 0-389 Coarse sandy loam 2000002 en -| SM  A+~2, A-l : 
Or Weathered: DCGPOCK "6c se yiics soso ae oe ns cw Milnes ele de ale teats ed oe ewes ot hie 
i i 
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and classifications 


yo —o 


| 
| Percentage passing sieve number—-Cont. 
Fragments  (_.. culo WEP es ee taaaeecnsesia Nee eta cae ta ate asa s e aen Am sm ae Ses a a ee Liquid 


i Plasticity 
| >3 inches limit 
AQ 200 


index 


| 
| | Pet 


80-90 | 50-65 | 20-30 NP-10 


| ! 
0 | 100 | 100 | 
60-90 | 35-60 | 15-30 NP-10 


80-100 | 70—90 


0 | 80~100 | 70-90 55-80 15-50 10-25 NP-10 


| | 
| 


10-30 | 40-60 30-40 


20-80 DelOe seh Slee ae NP 
0-5 | 40-60 | 380-40 i 


15-25 0-5 


20-30 


15-25 


0-5 40-60 | 30-40 


i 
| 
| 
| 
{ 
0 | 100 | 100 | 90-100 85-95 | 30-50 | 15-25 
| 
| 
40-60 | 30-40 


Ce a eae NP 
ag. ae eee | NP 


] 
{ 
{ 
| 
} | 


90-100 85-95 | 65-85 | 40-65 10-35 | NP--10 


cS 
j 
iat 


| | 
0-15 | 85-95 | 85-95 | 3-85 40-55 80-50 20-35 


0-25 80-100 60-75 50-65 45-60 10-35 NP-10 
5070 45-60 40-55 80-50 20-85 


0-15 


10-25 80-100 60-75 50-65 45-60 10-35 NP-10 


70-95 


0-15 | FO-95 50~70 45-60 40-59 30-50 20-85 


0-25 80-100 60-75 50-65 45-60 10-85 NP-10 
70-95 50~70 45-60 | 40-55 50-50 20-85 


| 


| | | 


| 

{ 

| | | 

| 95-100 | 60-70 | 35-50 | 10-25 | NP-5 
| 95-100 | 80-95 | 70-85 25-45 | 10-25 
| 95-100 | 60-70 | 30~40 10-25 | NP-5 
75-95 | 60-80 20-40 


0 | 100 | 95-100 | i 
80-95 70-85 | 25-45 10-~ 
0~ 


| 
> | 160 | 95~100 
100 | 95-100 | 60-70 
| | 
i 
{ 
| 


| 
30-40 | 10-25 | NP 
95-100 | 95-100 | 75-85 | 30-50 | 10-25 
| 70-85 | 25-45 | 10-25 


80-95 3 
30-40 10--25 NP-5 


95-100 | 


95~L00 | 60-70 


80-95 90-110 | 20-35 


100 | 95-100 90-100 | 40-60 | 30-40 


"902100 | SSCS*«~S © 10-25 


| 
{ 
| 
| | 
0 | 100 | 100 | 95-100 
| sear, 
| 100 
| 


BB-95 | 30-85 | 15-35 <30 NP-5 
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SOIL SURVEY 


TABLE 9.—E'ngineering properties 


] 
| 
| 
i: 


| Classification 
Soil name and map symbol | Depth | USDA texture == pa 
i Unified AASHTO 
In | 
4216: 
Vista part 22. ee 0-89 | Coarse sandy loam ~~ SM A-2, A-l 


Rock outerop part. | 


Xeralfic Arents: 


Die ON Cee oe ee oe 0260: | Vania le. ee ee ee ete ek ees | wha eel Se ede eo a eee ae 
Xerorthents: 
DUG 220) 22 eels tee oes eeshs 0260": Naviablé? conde nna Scene teenie oo eke es) ode eee ae oo we eee te ee! 
Yorba: 
DDN DOD: D8 a errata 0-11 | Gravelly sandy loam —_.-u2 ee SM, SM-SC A-2, A—4, A-1 
11-40 | Very gravelly sandy clay loam —~~~.--.~-_- GC A-2, A-6 
40-63 | Very gravelly sandy loam —~_--.-..----.--- GM, GP-GM A-l 
22H) (225, kete toe eee 0-11 | Cobbly sandy loam ~__-..---_-------------- a a ae A-2, A-4 
CL 
11-40 | Very gravelly sandy clay loam —220022-2---— GC A-2, A-6 
40-63 | Very gravelly sandy loam —------.-- ~~~ GM, GP-GM 
DQG pecan ale tts aa ta a 0-11 | Cobbly sandy loam _Wuw22-- SM, SM-SC A-2, A-4, A-1 
11-40 | Very gravelly sandy clay loam — 2-0-2 GC A-2, A-6 
40-63 | Very gravelly sandy loam GM, GP-GM A-1 


to corrosion than an installation that is entirely within 
one kind of soil or within one soil horizon. 

Erosion factors are used to predict the erodibility of 
a soil and its tolerance to erosion in relation to spe- 
cific kinds of land use and treatment. The soil erodibil- 
ity factor (IX) is a measure of_the susceptibility of 
the soil to erosion by water Soils having the 
highest K values are the most erodible. K values range 
from 0.10 to 0.64. To estimate annual soil loss per 
acre, the K value of a soil is modified by factors repre- 
senting plant cover, grade and length of slope, man- 
agement practices, and climate. The soil-loss tolerance 
factor (T) is the maximum rate of soil erosion, 
whether from rainfall or soil blowing, that can oecur 
without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per 
acre per year. 


Soil and water features 


[Table 11] contains information helpful in planning 
land uses and engineering projects that are likely to 
be affected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels. These soils have a high rate of water 
transmission. 


39 | Weathered bedrock 


Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of moder- 
ately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to mod- 
erately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
a layer that impedes the downward movement of water 
or soils that have moderately fine texture or fine tex- 
ture. These soils have a slow rate of water transmis- 
sion. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with wa- 
ter from overflowing streams, with runoff from ad- 
jacent slopes, and by tides. Water standing for short 
periods after rains or after snow melts is not consid- 
ered flooding, nor is water in swamps and marshes. 
Flooding is rated in general terms that deseribe the 
frequency and duration of flooding and the time of 
year when flooding is most likely. The ratings are 
based on evidence in the soil profile of the effeets of 
flooding, namely thin strata of gravel, sand, silt, or, 
in places, clay deposited by floodwater; irregular de- 
crease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that 
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Percentage passing sieve number——Cont. 
Fragments ee eee 4 a a. _. = Liquid Plasticity 
>8 inches i limit index 
4 | 10 40 200 
Se ee : a = oa aeeerrae = ae ree ech, peers Pal oe = 
Pet | Pet 
0 90-100 80-95 45-65 20-385 iweodaueeswsond= NP 
0-10 75-90 60-70 40-65 20-50 10-380 NP-10 
0-60 85-55 25-50 20-50 10-40 25-40 10~20 
0-20 30-50 20~50 10-85 5-20 <20 NP-5 
25-85 85-100 75-95 50-85 25-65 10-80 NP-10 
0-60 85-55 25-50 20-50 10-40 25-40 10-20 
0-20 380-50 20-50 10-85 5-20 <20 NP-5 
25-60 75-90 60-70 40-65 20-50 10-80 NP-10 
0-60 35-55 25-50 20-50 10-40 25-40 10-20 
0-20 30—50 20-50 10-85 5-20 <20 NP-5 


behavior of the whole mapping unit. 


form in soils of the area that are not subject to flood- 
ing. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding; and on information that relates the position 
of each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 
for land-use restrictions. The soil data are less spe- 
cific, however, than those provided by detailed engineer- 
ing surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years, The depth to 
a seasonal high water table applies to undrained soils. 
Estimates ave based mainly on the relationship be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed in many borings mad 
aes the course of the soil survey. Indicated in fable 
111 Jare the depth to the seasonal high water table; The 
kind of water table, that is, perched, artesian, or ap- 
parent; and the months of the year that the water 
table commonly is high. Only saturated zones above 
a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not construction of basements is feasible 
and to determine how septic tank absorption fields and 
other underground installations will function. Also, 
a seasonal high water table affects ease of excavation. 


Depth to bedrock is shown for all soils that are 
underlain by bedrock at a depth of 5 to 6 feet or less. 
For many soils, the limited depth to bedrock is a part 
of the definition of the soil series. The depths shown 
are based on measurements made in many soil borings 
and on other observations during the mapping of 
the soils. The kind of bedrock and its hardness as 
related to ease of excavation is also shown. Rippable 
bedrock can be excavated with a single-tooth ripping 
attachment on a 200-horsepower tractor, but hard 
bedrock generally requires blasting. 

Cemented pans are hard subsurface layers, within a 
depth of 5 or 6 feet, that are strongly compacted 
(indurated). Such pans cause difficulty in excavation. 
The hardness of pans is similar to that of bedrock. A 
vippable pan can be excavated, but a hard pan gener- 
ally requires blasting. 


Engineering test data 


[Table 12 contains engineering test data for some of 
the major soils in Orange County and the Western 
Part of Riverside County. These tests were made to 
help evaluate the soils for engineering purposes. The 
engineering classifications given are based on data ob- 
tained by mechanical analysis and by tests to determine 
liquid limits and plastic limits. The mechanical analy- 
sis was made by combined sieve and hydrometer 
methods. 

Compaction (or moisture-density) data are impor- 
tant in earthwork. If a soil material is compacted at 
successively higher moisture content, assuming that 
the compactive effort remains constant, the density of 
the compacted material increases until the optimum 
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TABLE 10.—Physical and chemical 


Bath oe 1 Available Soil 
a nas Depth Permeability water wt 
map symbo capacity reaction 
In Infhr Infin pH 
Alo: 
WOO; MO SOD: | acre ie ei i Bl eye ne 0-25 0.06—-0.2 0.14-0.17 6.1-8.4 
DOA fein crtin ki a tees tO ae Ot ce | ce i hate ua a Oe 
Alo Variant: 
103; Od OS eek oe ek setae tae oat 0.06-0.2 0.14-0.17 6.1-8.4 
AUS ete Sait Sel ee ued (nine te ee A ACT Pte cs) Secs SE ey le 
Anaheim: 
$06) WO? 2a tentad. nS To lt 0-26 0.6-2.0 0.15-0.17 6.1-7.8 
AO? Uses hee OT es octet oe ES ot ote eee el ae a ee A 
LOB, HOGS A Om fe taser he a ea ht 0-26 0.2-0.6 0.17-0.19 6.1-7.8 
| OM coe te wer Gia Seo tte be a a nN ae al each a ee 
Baleom: j 
BM ie eee oe Soek aaa 0-30 0.2-0.6 0.15-0.17 7.9-8.4 
BO le Snes Bie See aes A a ee ag et cote Ua oe eae ate ee ee te 
+114: . 
Baléom spat... 3.222 oad asses ey 0.2-0.6 0.15-0.17 7.9-8.4 
Daas een Sad ce ere es tie ae Oe Seis wll hg haan Mae oe Ne ag a otal kg net Weert er te 
Rock outcrop part. 
Beaches: 
115. 
Blasingame: 
BROS sect eae ee ne Pale eo aS 0-8 0.6-2.0 0.18-0.17 6.1-7.8 
8-26 0.20.6 0.17-0.19 5,6-6.0 
OE begs lad tas acta, ae thet cll at it wee a See NS lt NT ee a le 
FL A DS se ket eae at ce 8 a as oh 0-8 0.6-2.0 O.11-0.13 | 6.1-7.3 
8-26 0.2--0.6 0,180.15 5.66.0 
7S eee Oc ee A Oe a er | Frag ee I SL 
THI9; | 
Blasingame part pyisae cia a tanh ten 0-8 0,6-2.0 0,18-0.17 6.1-7.3 
| 8-24 0.20.6 0.17-0.19 5.6-6.0 
Beek eee base tesa! eos aa eek S| BO en ee eee a! 
Rock outcrop part. 
* 420: 
Blasingame part ~~~ 0-8 0.6-2.0 0.11-0.13 6.1-7.8 
8-26 0.2-0.6 | 0.18-0.15 | 5.6-6.0 
AOS eters Sees Sole Se ae Sa eae et a 
Viste: parts susecs22 ele h ele es 0-39 2.0-6.0) 0.070.138 6.1-7.8 
OO [ome ebisieie wee eee te eee te eee os oo 
121: 
Blasingame part —222--- 2 0-8 0.6-2.0 0.11-0.18 6.1-7.3 
8-26 0.2-0.6 0.18-0.15 5.6-6.0 
20) |eis ee ed ene ee Ae ee otf ee A 
Vistas part: west ete oe ee 0--39 2.0-6.0 0.07-0.18 6.1-7.3 
OO eS soe See al ees tel | Pee Sel Oe Bah ies te 
Bolsa: 
122; 103) 2 5G oboee Se ceil ol! 0-29 0.2-0.6 0.19--0.21 7,.9-8.4 
29-69 0.2-0.6 0.19-0.21 7.9-8.4 
Nef N25 Fete chee ox wae Me te a a 0-69 0.2-0.6 0.19-0.21 7.9-8.4 


properties of soils 
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(T) is for the entire profile. Absence of an entry means data were not 
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124 SOIL SURVEY 
TABLE 10.—-Physical and chemical 
: : | i Available é 
Soil penis ene | Depth | Permeability | water s00Ht 
map symbo | Capacity 
i 
| In Infhr Infin pH 
Bosanko: | 
P26) 202 20s eres atte tet a te ts 0-87 0.06-0.2 0.14-0.17 6.1-8.4 
Oi eee aS ener e ete ane ae aed aes ie ol eee a lid ed etl hee ee 
2129: 
Bosanko: part: <2 2 soe a ek 0-37 0.06—0.2 0,140.17 6.1-8.4 
OSS aia heed sis De al id Sek ele ee ete need ee eet 
Baleom: part: 2.02. sue sees e ook 0-30 0.2-0.6 0.15-0.17 79-84 
OU) ees a eo eee Ss ee ee Lo eit S te, oe eS 
1130: 
Bosanko part ~---2 oe 0-87 0.06-0.2 0,14-0.17 6.1-8.4 
O( Veetons oe reie tet Ao hee Moe eee See et eet hie ea ea ee BO he ee 
Balcom partisno-doveseesweuesc iS 0-80 0.2-0.6 0.15-0.17 7.9-8.4 
BO catia a eR ies eu Ae ee ee ee gas a) eS Bt 
Botella 
(Qh. suet sous eee soe hank a 0-8 0.6-2.0 0.15-0,18 6.1-7.3 
8-85 0.2-0.6 0.16-0.19 6.1-7.8 
35-66 0.2-0.6 0.15-0.19 7.4-8.4 
132,439) cise date eee ei cee ie 0-8 0.2-0.6 0.15-0.18 6.1-7.3 
8-35 0.2--0.6 0.16-0.19 6.1-7.8 
85-66 0.2-0.6 0.15-0.19 7.4-8.4 
Calleguas: 
PAN Se ast Ai Sn NE aati Oe ea a ont 0-15 0.6-2.0 0.15~-0.18 7.9-8.4 
UD: | [Sent heehee ae elf ec ae ew eo Eee one a ee 
Capistrano: 
[3536.2 Se oe ae oe a eal ee 0-65 2.0-6.0 0.09-0.18 5.6-7.8 
Chesterton: 
VOT hp PBR tes atte a te ee Saletan 0-16 2.0-6.0 0,09-0.13 5.1-6.0 
16-82 <0.06 0.06-0.08 5.1-6.0 
BAY te ah eee Si ci td See a Tat 2 ee a Net he tt oy Bay wea 
Chino: 
(39: pete ame sa ibaa ewes ee 0-47 0.2-0.6 0.16-0.22 7.9-8.4 
47-60 0.2-0.6 0.16-0,.22 ! 7.9-8.4 
VRQ? i ies coats Set a Be ine ta 0-47 | 0.2-0.6 0.16-0.22 7.9-8.4 
1 47-60 | 0.2--0.6 0.16-0,22 7.9-8.4 
Cieneba: | | 
A eee i ls SO Be eta Sr ee el 0-17 2.0-6.0 0.18-0.16 | 5.6-7.8 
ae ee Niegee eeenh oat a Lees 
DOD tet gee lea le rau peel ee 2.0-6.0 0.18-0.16 | 5.67.3 
i f i a ay ne rs tn ek tm ns ams ee | sk es Ss SON es FSS Ah et ye mS ps we, i et an a ee ee a lie ee gS 
7143: 
Cieneba part -.--..--.-----.----__| 0-17 2.0-6.0 0.18-0.16 5.6—7.8 
De ete lee inate ne Rare ces RS ene See RE ees eNO Re 
| | | 
Blasingame part ~~ 22 0-8 | 0.6-2.0 0.18-0.17 | G.1~7.8 
| 8-26 0.2-0.6 O.LT-O.19 | 5.6-6.0 
BOA Sete S eee a Eccles ue Oe Ah A eS os ee il oh an hen of ee Sone 
Rock outerop part. 
144: 
Cletitha. pattcc elie os cent “| 9-17 | 2.0-6.0 0.18-0.16 5.6-7.8 
| Dg | eat es shaw ed ce So ee el Nid a We ea Nari, OA CA SA 0h | dg ate eatin y Wal ul meer 
Rock outerop part. | i ' 
| | 
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AANA AAA 
DODD 


DOP to 


| 
| <2 
<2 
6} 
i 4 
a A 


Mmhos/em 


i 
H 
| 
1 
| 


Shrink-sweill 
potential 


Moderate _.__....---_-~~----— 


Moderate . 


Moderate ___.W. ee 
Moderate —- eh 
MiGd@rate@:3 sinc coer ee es! 


Moderate __......-.------+--- 


Moderate —-__._W 
Moderate ___. 
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H 
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| 
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Uncoated steel 


High o2sesca5 


Moderate .<2.e25een- ce eces 


iglie ots eae es 


Moderate —-.~------—- 


Moderate —------— 
Moderate _... 
Moderate —-.----~--- 


Moderate ~~. ee 
Moderate —_ : 
Moderate _...-- +--+ 


WOW? ch 5 ee ea Ree 


High _. 


High pasecenes-neeus: 
Taso fra oe ae Sat ot ag 


Moderate ..~- Hn | 
Hig liscee teehee ee 


ryOsION | 


Concrete 


LOW? eeseevshee= 


WOW? soso eee oe ees 


Low —--- 
Low —_- 


LOW ~s2sceen ees oe tS eee eS 
TOW ier teh Te eee ee 
HOW: tae heat eee eee ees 
LOW ceacchecceeeede aes 


ees 222 
Wwe 
mNmwm-~a NNCw 


ww ts 


0.82 


0.24 


0.82 
0.32 


3 


or 


jean 


Soil name and 
map symbol 
145: 
Cieneba part —-—..02 
Rock outcrop part. | 
Corralitos: 
VAG caaca seca ch tacacie ate ar tidial ie ents ve Geos dta ucts Dales i 
[L, heneet eee Sa TY ths Cee ee 
Cropley: 
WAG PAD see a teeta Ba NAN I sd oh 
Escondido: 
JO 05 13 [$051 cps! arias as teense cts ne Daal, 2 ole pe ceca 


Exchequer: 
© 52: 
Exchequer part 


Rock outcrop part. 


Friant: 
ef Seen Coen oe 


Gabino: 


DA are ate oe En el 


Garretson: 


56 


Hueneme: 
NEOs alee oe 2B Se snes 


POS. ose oe! 


Las Posas: 
Laughlin: 
Aaa aan nae ce tee ee 
i 
| 
Marina: 
Pi, Rg ee eat nto of eee 


Depth 


In 


0-80 


0-40 


40--46 
46-80 


0-65 


0-16 
16-29 
29 


018 
18 


0-17 


17 


0-10 
10-38 


38 | 


0--6 
6-60) 


0-48 
48-60 


0-27 
27-60 


0-27 
27-60 


0-9 


9~27 


27 | 


0-28 


23-89 | 
39 | 


0-60 | 
60-80 | 


SOIL SURVEY 


| 
1 
Available 
water 
capacity 


6.0-20 


0.06-0.2 


2.06.0 


0.2-0.6 
| 0.06-0.2 


Yi Ss ie sl a as ee ec a eran 


0.6-2.0 
0.2-0.6 


TABLE 10.—Physical and chemical 


oe re 


Soil 


reaction 


Infin 


0,07-0.09 
0.07-0.09 


0.19--0.21 
0.07-~-0.09 


0.10-0.12 


0.12~0.17 
0.10-0.15 


14—0,16 
14-016 


0.06—-0.08 
0.05-0.07 
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NWbemw 


Low — 
Low . 


Low —.. 


Moderate - 
High  .- 
JOM. (ep eee coe eee oe 
Low —_ deuce ees 

} stele MO eter | 

| 

Low — cee | 
Low . 

Low - 
Low 
GOW seu. oe eee 
Low — 


High . 


| Low 


| High 


Low . 
i 
i 


Moderate .--. 


Moderate. 2.<.5.9.-cecekesee— 
High 
Modetate i225 eee eects 


Moderate ———..- 
Moderate —.-....---~~-+~— 


Moderate ——2--- ~~ 
High 2. S32. ete. 


Modetate:c.ck soe 4220 eee 
Moderate —.----.--.---+~.-+--- 


Higliv.2 ene a4es 


| High 332. eek ee eee 


High 


Moderate —__... 
High _.. 


Moderate -- 
Moderate . 


Moderate 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 


Moderate 
Low 


Moderate 
Moderate 


Risk of corrosion Erosion factors 
Cha liaattey Shrink-swell a Se ans anaes ar a ms 
Salinity potential 
Uncoated steel Concrete K T 
Mmhosfem | 
COA VOW ScuaeesteavessSiveeues Low .oow eee ee eee eee | Low ~W-----+-- == 0.24 


5 


an 


128 


SOIL SURVEY 


Available 


TABLE 10.—Physical and chemical 


t 


Soil 


Soil name and | ‘ae 
ns Depth | Permeability water ae 
map symbol | capacity reaction 
ee 7 = _ Re a a | 
In | Infhr Irfin pH 
Metz: | | 
OS A aca So on Posn  ale R 0-20 6.0~20 0.07-O.11 | 6.6~8.4 
20-63 | 0.6—2.0 0.07-0.10 | 6.6~-8.4 | 
{ 
eee ee ee eee EN ae teeta | 9-20 | 6.0~20 0.07-0.11 | 6.6-8.4 
20-40 | 0.62.0 0.07-0.10 6.6-8.4 | 
| 40-56 0.62.0 0.16-0.18 6.6-8.4 
| 56-63 0.2~2.0 0.07-0.18 6.6-8.4 | 
| 
Mocho | ; 
Obras anne me Oe tht od | Q-12 0.6~2.0 0.16-0.20 7.98.4 
12-61 | 0.6—2.0 0.16-0.21 | 7.9-8.4 | 
ARE eee Me el 0-31 0.6~2.0 0.16-0.20 7.9-8.4 | 
31-61 | 0.6-2.0 0.16-0.21 7.9--8.4 | 
Modjeska: | 
POROUS FOF IP cette we 0-14 2.0—6.0 0.10-0.12 6.1-6.5 
14-638 2.0-6.0 0.07-0.10 6.1-6.5 
68-71 >20 0.05-0.07 6.1-6.5 
Myford: 
172, 173, 174, 175, 176, 177, 178, 179 ou. 0-12 2.0-6.0 0.10-0.14 5.1-6.0 
12-49 <0.06 0.02—0.04 5.6-8.4 
49-79 0.62.0 0.02--0.04 6.1-6.5 
Nacimiento: 
BO} BN ea es OS eh NE las, cht 0--28 0.2-0.6 0.17-0.19 7.4-8.4 
DON aoe ee et on ae eee tees Bet el a Pe Sa ae Ne a Sty inant Ee SS tnd 
Omni 
BO eres ao rede at a ee Se eer et! 0-12 0.6—2.0 0).14-0.20 7.9-9.0 
12-60 0,06-0.6 0.14—0.20 7.9-9.0 
2 Re ace eal oe ee i QL17 0.06-0.2 0.14-0.20 8.5~9.0 | 
17-60 0.06-0,6 0.14—0,.20 7.9~9.0 
Ee ee ee se 0-17 | 0.06~0.2 0.14-0.20 | 7.9-9.0 
17-60 0.06-0.6 0.14-0.20 7,9-9.0 
Pits: 
85. 
i | 
Ramona: | 

BO kee eve Sete ERLE Ne i AR tat eh | 0-8 2.0—6.0 0.09-O0.11 | 6.1-7.8 

| 8-69 0.2-0.6 0,.18-0,18 | 6.1-7.8 

[Boise ence twee ee Oto Seog! QS 2.0-6.0 0.05-0.09 | 6.1-7.3 | 

8-69 0.2-0.6 0.138-0.18 GA-7.8 

| 

Rineon: | | 
IS) 2c (0 ee Sa 0-11 0.2-0.6 OAT-O.24 | 6.1-8.4 | 

11-28 | 0.06-0.2 0.15-0.18 6.68.4 
28-60) 0.2-6.0 0.13-0,17 | TA-8.4 | 

{ 

Riverwash: | | 
i9t, | 

| | | 

Rock outerop: 

* 192: | 
Rock outcrop part. | | 
Cieneba Part wee ce ee! OE 2.0-6.0 0.18-0.16 | 5.61.8 | 

f | Sp a a Ss en I a grein a es SA er ak fo cee ars 

San Andreas: | | | 
NO GS dee et at ai otal aS Se ua 0-31 | 2.0-6.0 OL1-0.17 | 5.6-6.5 | 
SL phere sr ghee tha as ean Rel LG Ee oa Cah te ents Hae vy are, Cost ne Somweng My 


ORANGE COUNTY, CALIFORNIA 


129 


properties of soils—Continued 
ee eee ag eee ee es eT poate oe re sci _ Tote, en “ge eae AD = - 
| Risk of corrosion Erosion factors 
on Shrink-swell ee ee ee ee oe OE ee Ls ane Ree ne A pe ee dP ange ete hd 
Salinity potential 
Uncoated steel | Concrete K T 
Mmhos/om 
£0.) TOW such wtavtoeneedses High 2. aseeew sess skeet ViOW nese oes Sane senees 0.17 5 
CO WOW aoe weeeee te eee ee Wighsc coe ees oe oho ee WOW vee vouse nee oeen ke 0.15 
L9* | OW een does aes ed High: oscar Sutnc tue eb TOW ser see Ses ee eee 0.17 5 
0 GOW kn ae eee ee Wieh 22.2 4.2.0 oo ae nce WOW" = ceed co ee eee 0.15 
<2 | Moderate ._.._.-------~----~ High. 2 oe ot oe eee OW c2sweccane ewes eee 0.49 
ON ios Sue eter tel ho te High) -cas8224eecus <7 Seca LOW! Lee aneeath ees 0.28 
230) TOW Sossite Posen sees Highs ws cneaeeeeevetes coed HOW: 322 wee See eek eeaes 0.24 5 
2") Modetaté.2. 2 seen sce ie High? a2 22 ees eosubaesecee OW cette cen Ceewatoeekd 0.48 
DN TG OW Ghee ars wea erent High acuwe eet See se TOW eon ee See he 0.438 5 
<2 | Moderate ___..------~------~ High. .s22tos gee ab ae dees OW ee ckcres Sees eee eas Neate 0.48 
<2: | ALOWi widen eee eee eee hee WOW? tvetwne Seo ees Moderate ~-~-~-~---------- 0.20 2 
ON VOW: iw ncckors Den oe ian eoee LOW: {4.avacres oti eee eats Moderate ~~ ----~--~---~--- 0.17 
29 OW? sees se So ee DOW eset op Set kee SoS Moderate ~~.----------~—~-- 0.15 
29 | LOW nncceeceeheseeteese ets High ~..------~~~-------+-~ Moderate —..~-..-----~---~- 0.32 2 
0) ION: Sentient ce ae High 2 2. eesee Seco e she Moderate —-~---~---------~~- 0.24 
29:.) OW: Si -=sucektckaeene else, Wigh 2. cecte ec heeces sk S.as LOW oon nt eee = Sth te 0.28 
<2 | Moderate —..---------------~- High otrevsewe sitet seen WOW ences eset Bebe 0.32 2 
<2 | Moderate -....---..--------- Highs nee eessee eee ees Moderate » acc deewewe os [ene o eee ses eee see 
<0: ) High: (esos. cueno teehee eses Hiplcsowe sie eet eee Moderate - ce sep ett S3 |S oa eee eo 
<2 | Very high ~-----..--------- High £5220 $e2se eens Moderate —~~---------~-- 0.387 5 
<2 | Very high -..-.------------ High: 22: sou oe epee ese Moderate ..-~~----------- 0.87 
<9.) High: oince- ju estaseees eed Highin sacieisaws sucess ens Moderate: x22 -vloesseeseee= een elie hs rete 
<2 | High 2:-s2s2cueseaSecdeds High wos s2ske8 ete e es Moderate: 222 2-s-csceesss|seeeceees=+ 
29. \ LOW) Sang 2eue ose wee eho s LOW cake oe Geet oseueecetets Moderate —..—-----~------~ 0.87 5 
<9: | OW: ented Sates see es = Moderate ~..-----.-- LOW icecnte occa eee seee ree 0.82 
<2 | Low ~-------~-----------, Low ~~~~-----------~------ Moderate _WW0-----~------ 0.32 5 
oO! OW ace ee eet Cee eee Moderate —..---------~-----+ iO We taser a ao ER le 0.82 
<2 | Moderate —-..~----~~-----~-~ Moderate —..---.------~---+- Moderate ~~~ ~--~~---- == 0.37 4 
a0.) Tigh), 222 2esewde etl She ees (io eters pee ee eee VeOWe tek otal eek oat SUSE 0.48 
<9 | Moderate ~~~~---~----~---- Highs cee ecu taee SOW? oauedtoeesi oe See 0.387 | 
<2 | TOW eccactie Gi el ee LOW? eo oases toate ae TOW tle Se ec eee ee 0.24 1 
Hist te dean! Lae tue overage nate ald hast Et ie ebay ea thie | Soa ee eee ESE ae RSS Aas Ess 
| | | | 
<2 TOW) oe ee Sa Be Moderate:..2 sone eee | Moderates 2avee seat eae 0.15 | 2 
i ee Je ee i 
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SOIL SURVEY 


TABLE 10.—Physical and chemical 


: . Available ; 
pa arinetnty Depth Permeability water sui 
capacity reaction 
| 
in Infhr Infin pH 
San Emigdio: 
[OAL AOD teen 2a ote Sem eee 0-7 2.0-6.0 0.12-0.17 7.9-8.4 
7-61 2.0-6.0 0.12~-0.17 7.9-8.4 
1G saint ue el Ne te Ne te 0-7 2.0-6.0 0.12-0.17 7,.9-8.4 
7-40 2.0-6.0 0.11-0.16 7.9-8.4 
40~-43 0.20.6 0.14~0.19 7,9~8.4 
| 43-61 | 2.0-6.0 0.11-0.16 7.9-8.4 
| 
Soboba 
OT Seeman al ae 0-10 >20 0.02—0.04 6.1-7.8 
10-60 | >20 0.02-0.04 6.1-7.8 
[OBI secede ai eo oe Sa aa Se 0-10 >20 0.02-0.04 6.1-7.8 
10-60 >20 0.02-0,04 6.1-7.8 
Soper: 
199), 200. savecGeecce cee ue Seee be en ee 0-8 0.6-2.0 0.15—0.20 6.1-7.3 
8-29 0.2-0.6 0.12-0.14 6.1-7.8 
DORR SR Bl ae Eek Pee alee Sia AN Pet Se Nace, ch Bee Ic Sl Oe ede bent wae iy oe 
201) 202208 eee een eee ee 0-8 0.6-2.0 0.138--0.18 6.17.3 
8-29 0.2-0.6 0.12-0.14 6.1-7.8 
Oo) | Pantene pee Sie ele tee tee A See ale ok ater ee oat 
* 204: 
Soper (parts p24 soak hy ee 0-4 0.6-2.0 0.18-0.18 6.1-7.3 
4-20 0.2-0.6 0.12-0.14 6.1-7.8 
20s |eetoe ts Seat eae ee chills eee cee ee oe ea ee ene Me et 
Rock outcrop part. 
Sorrento: 
DOD seer St he ee er ES ea 0~12 2.0~6.0 0.15--0.18 6.1~8.4 
12-62 0.2-2.0 0.16-0.21 7.9-8.4 
62-72 0).6-2.0 0,16-0.21 7.9-8.4 
206; QO) oS 258 eo eee Se 0-12 | 0.6—~2.0 0.16~0.21 6.1-8.4 
12-62 0.2~2.0 0.16-0.21 7.9-8.4 
62-72 0.62.0 0.16-0.21 7.9-8.4 
208M 209 ioe oo A ene ee 0-12 0.2-0.6 0.18-0.21 6.1-8.4 
12-62 0.2—2.0 0.16-0.21 7.9-8.4 
| 62-72 0.62.0 0.16-0.21 7.9-8.4 
Thapto-Histic Fluvaquents: 
BO. gio. tas, Bs wie te ch ee rete aad oe 0-9 0.06~0.2 0,15-0.18 7.9-8.4 
9-21 0.06-0.2 0,200.24 5.1-6.0 
21-56 2.06.0 0.20-0.24 5.1-6.0 
56-68 0.06-0.2 0.15-0.18 6.1-6.5 
Tidal flats: 
Zh, 
Tollhouse: 
*212: ee 
TPollhouse: part: 22.254. ae sees 0-8 6.0-20 0.06-0.10 5.6-6.5 | 
ce a a ae Sam ec Re A ONC R(T URED SI ONCURE ST nor nee TENOR A SRT Se Ea Rea PO oa 
Rock outerop part. 
Vista: i | 
DUB DUAL DAGs ee elie it ete 8 fo aes 0-39 | 2.0-6.0 0,07-0.18 6.1-7.8 
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ahs Shrink-swell 990000 [>t SS Sara = i = i 
Salinity potential 
Uncoated steel Concrete K 
Mmhos/em 
EO OME tate GR Se 8 er High s2. ces baste eos TOW? tate a ee aes Se 0,32 5 
DE CSO ME ie: een teat he oe Ant Hight- 2 e ee cee ae (GOW coef oh Se een 0.32 
i 
LOD VOWS So aes tle ee SS High oot. wetensteeeeaseees GOW? celtic tee Se a ests 0.82 5 
SON OW? on en ace ET High). c2csen- soso eS LOW? wo oene So ete eee see 0,24 
ON OW sul (Seed ee High: sdsuseese ee ees TOW cee ee ee eee 0.49 
ED ISO We ce eet an eo High: 2st eel ee ete LOW’ 22 fawesen fae eee ieee 0.24 
29 1 LOW Gavecu eke se see bese WOW tr ae ee awn eee ees OW nn o2e te Soe ad eet 0.15 5 
0. LOW. soneccsdecee eRe a ThOW' sien ee tee OW sk atat Seca cadasushase|Sess ee eues 
290) GOWN 2s ete tee eas te OW ele teeteet eet VOW watinteteea se set eee 0.15 5 
CO") LOW sss se decree ste aaa eee LOW? 2cc2 eee eee cen SOW: “seewode eee s een coe 0.15 | 
200) LOW saeseectdene sede Hes Moderate —.---...----------- Moderate ~~ 20-2 0.82 3 
<2 | Moderate ~~~ -----~------- Moderate __---~----------+- TOW cca Sete ee ee ee 0,28 
0) LOW been See tenets 2 ee a Modéfate ne ooseosesne uses Moderate —.WW..---~--~---~~ 0.82 3 
<2 | Moderate —..-------..-----| Moderate ~----------------- Low? aoe seat ce eae 0.28 
29 | Low -- 22424 -----a--asee s+ Moderate ....--.-------~--- Moderate 3 
<2 | Moderate —----~----------- Moderate ~__._..-..~-----+~--- Low 
<9>|\ GOW Sateen de see te eee es High __-----~--~----------- TWO Weeds ns the Se BE ol ee 0.28 5 
<2 | Moderate .-.~--.-...----+--- High _____..--------------- TOW ee ewe te ees 0.37 
20) DOW = -stce denen ache eaese IGN see ee eh eee LOW. Sseseusstcostanate sens 0.37 | 
OS) GOW? 2S Pete DOCS cee oe. High woseeew eel eee LOW iets e hance aoeenesetns 0.37 D 
<2 | Moderate ~~ -.----~---.~-- High 22-uH tenses st bees ecee LOW! 2. esses Ss ees es 0.37 
<2 | iO Wit Bice to raehe iat ee ee Slits Pgh secede est esskeee LOW scale bomen etoceckes 0.37 
<2 Moderate —-----~-----~~-~ Highinesuwerseeeeet sukuk TNOWe na hats re th te acta lee ok 0.82 5 
<2 | Moderate _~_-~--------~--- High oscteeacuseceiestenst se OW: Sadaect esas taeceeelees 0.387 
29 | UOW 22h a cece seme High 2 Sos 2 ee So et nee WOW) oe Bese tom na Gee oe 0.387 
| 

Sede High) wutie! ie eel itl High--isaneus2ee ten ut oe TOW cae Sisto Se ON et Be | ek an 
Ane) Highs, oon i to ee seeks High® oss stee ss ees HiGi cn oer atria eS Pa Se, 
4-8 | DoW. Sosa lect teases High, (24 43eseeoeseacee ces High. senseless eee he ees Leman 
4-9 |) High ss cudeteeaebe tesa Wig eee eh ae ee Fig hime oe ee oe Ghee oe ee 
LO A TOW: casos ate ee ee = TiO We. ate a es Fl ete Moderate 2-u22---42-2---2- | 0.24 1 
ROO MO Weak Ree ate te Moderate: st. sho oe Moderate —..-~--~-------~-- i 0.28 2 
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4 


: Available . 
Soil name and sis Soil 
. Depth Permeability water : 
map symbol capacity reaction 
In In/hr In/fin pH 
1216: 
Wista: Dart: oceeee te ui ee ees 0-39 2.0-6.0 0.07-0.13 6.1-7.8 
BOE Neon eee etgeaamauwes | ore Ae le bees | Wonoe eee eects wees 
Rock outcrop part. 
Xeralfic Arents: 
QI)  QNG? womencosoawanseaeacancnaeees BO! Ties eschew eS ce ee rane tel ae Se be oe | oe eee eee eS ees 
Xerorthents: 
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?This mapping unit is made up of two or more dominant kinds 


moisture content is reached. After that, density de- 
creases with increase in moisture content. The highest 
dry density obtained in the compactive test is termed 
maximum dry density. As a rule, maximum strength 
of earthwork is obtained if the soil is compacted to the 
maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material, as has been explained earlier. 


Formation and Classification of the 
Soils 


This section describes the major factors of soil 
formation and tells how these factors have affected the 
soils of Orange County and Western Part of Riverside 
County. It also classifies the soils by higher categories. 


Factors of Soil Formation 


Soil has been defined as a natural body on the surface 
of the earth in which plants grow. It is organic and 
mineral material. Soils differ in appearance, compo- 
sition, management requirements, and productivity in 
different localities or even within short distances in 
the survey area. The factors that cause soils to differ 
are (1) physical and mineralogical composition of the 
parent material, (2) relief or slope of the land, (8) cli- 
mate under which the soil material has accumulated, 
(4) biological activity, including plant and animal life 
in and on the soil, and (5) length of time the forces of 


of soil. See mapping unit description for the composition and 


formation have acted on the soil material. Each soil 
is affected by all five factors, but the relative effect 
and importance of each varies from one soil to another. 
In the following paragraphs, each factor of soil forma- 
tion is discussed as it affected the formation and de- 
velopment of soils in the survey area. 


Parent material 


Parent material is the weathered rock or unconsoli- 
dated material from which soil forms. It determines 
the chemical and mineralogical composition of the soil 
to a great extent. 

Sandstone, shale, and semiconsolidated materials 
occupy the major part of the foothills Consider- 
able bedding occurs, and the material varies in hard- 
ness and in lime content. In sandstone and shale 
the percentage of the slowly weatherable mineral 
quartz is relatively high. These rocks differ mainly in 
size of the individual grains and strength of the ce- 
menting agents. Sandstone is coarser grained. Sandy 
soils, such as San Andreas and Cieneba, formed in 
material weathered from sandstone. Loamy and clayey 
soils, such as Alo, Anaheim, Balcom, Bosanko, Calle- 
guas, and Nacimiento, formed in material weathered 
from shale. 

Metasedimentary, igneous, and metamorphic rocks 
occupy most of the Santa Ana Mountains uplands. The 
soils that developed in materials weathered from these 
rock are shallow or very shallow, are steep or very 
steep, and have rock outcrops. Examples are Friant, 
Cieneba, Exchequer, and Tollhouse soils. All lack de- 
velopment because of active erosion. The more gently 
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behavior of the whole mapping unit, 


sloping soils in this area are moderately deep. Rock 
crops out in only a few places. These soils, which are 
generally only slightly or moderately developed, are 
the Blasingame, Escondido, Las Posas, Laughlin, and 
Vista. 

The soils that formed in alluvium are weakly to 
strongly developed. Those on flood plains, on recent 
alluvial fans, and in basins are weakly developed be- 
eause of recent deposits of alluvium. Examples are 
Bolsa, Chino, Hueneme, Metz, Mocho, Omni, and San 
Emigdio soils, all of which are calcareous throughout. 
These soils are from mixed, but dominantly sedi- 
mentary, sources. Other recent alluvial soils are the 
Capistrano, Corralitos, and Hanford. They are from 
sedimentary, mixed or granitic sources, and are non- 
calcareous throughout. The soils formed in the alluvium 
of terraces are strongly developed. Examples are My- 
ford and Yorba soils, 


Relief 


Relief, or the shape of the landseape, influences soil 
formation, mainly through its effects on erosion, drain- 
age or movement of water, and climate. Elevation, 
slope and exposure to the sun, wind, and air, and drain- 
age affect climate. 

Soils on north-facing slopes receive less direct sun- 
light, have cooler soil temperatures, and retain mais- 
ture longer than those on south-facing slopes. They 
therefore have a dark colored surface layer and are 
deeper, have less active erosion, and tend to develop a 
denser vegetative cover than soils on south-facing 
slopes. For example, Balcom soils, many of which are 


on north-facing slopes, have a deeper, darker surface 
layer than Calleguas soils, which commonly are on 
adjacent south-facing slopes. 

On steep and very steep slopes, relief is a major 
factor in soil formation. In these areas the soil material 
is removed by erosion almost as fast as it forms. Thus, 
a deep soil profile seldom develops. Examples of 
shallow, steep to very steep soils are Cieneba, Friant, 
and Tollhouse. 


Climate 


The effect of climate on different soils varies as a 
result of the complex interaction among the soil- 
forming factors. Some properties, however, are com- 
mon to many soils because of the similarity in climate. 

The survey area has mildly warm, dry summers and 
moderately cool, rainy winters. The average air tem- 
perature at Santa Ana is 52.5° F in January and 71° 
in July. The average annual rainfall for most of the 
area is 14 inches but ranges from 10 to 80 inches. 
Almost all falls during November through April. 

During the rainy period the soils become saturated, 
and they lose moisture through runoff or deep per- 
colation. They never freeze. In most years, soil mois- 
ture in the upper 20 inches falls below the wilting 
point late in May or in June. The soils become dry 
unless irrigated. 

Evaporation measurements at the Irvine railroad 
station (1946-54) averaged 59.75 inches per year. The 
highest monthly evaporation, 7.938 inches, occurs dur- 
ing July, and the lowest monthly evaporation, 2.55 
inches, during January. January is the only month in 
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which precipitation exceeds evaporation. Thus, the 
small amounts of moisture of the present climate pre- 
clude active leaching. The rates of oe of 

carbonates and the translocation of cl aS s by this pro- 
cess are slow. Most of the soils have a good supply of 
bases, and many lack prominent argi illic horizons. The 
alternate wet and dry periods cause soils that are high 
in montmorillonitic clays to shrink and swell. Wide 
cracks form during the dry summer and close during 
the moist winter in such soils as the Bosanko or Alo 
soils. Some of the surface soil falls or washes into the 
cracks and mixes with the other horizons and prevents 
textural differentiation in the profiles. 

The warm a ae when the soils are moist 
and generally throughout the year provides a suitable 
environment for r apid decomposition of organic matter 
and soil minerals. The soils in the surface layer are 
not well granulated, partly because they are not subject 
to fr ne and thawing. 

The sous are dry to a depth of 20 inches or more for 
several months in summer, unless irrigated. Biological 
and some chemical processes are retarded during this 
dry period. Most of the soils have a surface layer that 
is structureless and is crusted and hard when dry but 
becomes friable when moist. 

Generally, differences in climate mean differences in 
soll properties. Increases in precipitation mean in- 
creases in organic matter, more leaching, and deeper 
sou profiles. The main difference in this area, however, 
seems to be caused by micro-climatic variations, For 
example, in the foothills, the Calleguas soils on the 
warmer, drier south-facing slopes are light colored, 
low in organic matter content, and shallow. Bosa nko 
soils on north-facing slopes are dark colored, high in 

organic matter, and moderately deep. Similar condi- 
tions occur in the Santa Ana Mountains, where there 
is higher rainfall. Tollhouse mn north-facing slopes 
are dark colored and high in organic matter content. 
Cieneba soils at about the same elevations on south- 
facing slopes are light colored, low in organic matter, 
and warmer. 

The climate in the surv 
detail under the heading 
fecting Soil Use.” 


r avea is described in more 
“Environmental Factors At- 


Biological activity 


Living organisms, such as vegetation, burrowing 
animals, insects, earthworms, bacteria, fungi, other 


Bes mapping unit aeectintien for Che 4 composition and 


micro-organisms, and man affect the formation of soils. 
Plants generally have a greater influence than other 
living organisms on soil formation in the survey area. 
They provide shade, cover, and litter, thus reducing 
runoff and erosion, and they contribute organic matter 
to the soil, improving its structure, aeration, and other 
physical and chemical conditions. A sparse vegetative 
cover adds little organic matter to soils. Cieneba soils, 
for example, under only a scattered brush cover are 
low in content of organic matter and have a light 
colored surface layer. Alo soils, in contrast, developed 
under grasses and forbs, have a dark colored surface 
layer, and are high in content of organic matter. 

The effects of burrowing animals are apparent in 
some soils. Scattered bits of parent material are on the 
surface, and the soils are loose and mixed as a result of 
the collapsing of the burrows. Ground ee els prefer 
to burrow and nest in caleareous soils. Baleom and 
Calleguas soils have noticeably more burrows than 
other adjacent nonealcareous soils, 

Earthworms loosen, aerate, and mix soils and with 
other micro-organisms help break down plant nutri- 
ents. 

Recently, man has changed the natural processes of 
soul formation through cultivation, irrigation, and 
drainage and by numerous other means. 


Time 


Soil formation or development relates more to the 
length of time for weathering by the other four inter- 
acting forces than to age in terms of years, The geo- 
logic age of parent material has little to do with the 
age of soils 

The oldest soils in this area developed in old alluvium 
of terraces. These soils are on stable landscapes and 
have been in place longer than the other soils of the 
survey area, They are redder in color, finer in texture, 
and have stronger structure and more acid reactions 
than the surrounding younger soils. Chesterton, My- 
ford, and Yorba are examples of old soils. 

The young soils, which lack devel lopment, generally 
formed in recent alluvium or on upland slopes aheve 
erosion is active and new soil material is removed 
almost as it is weathered. Bolsa, C apistrano, and San 
Emigdio soils formed in recent alluvium. Calleguas, 
Cieneba, and Friant are examples of young upland 
soils. Soils having few or indistinct horizons are con- 
sidered intermediate in age. 


ORANGE COUNTY, CALIFORNIA 


water features—-Continued 


High water table 


Kind 


behavior of ae whole mapping unit, 
Classification of the Soils 


The present Soil Classification System was adopted 
ie gener + is by the National Cooperative Soil Survey 
1965 [73,74]. The five orders in the survey area are 


AlG s a rea Inceptisols, Mollisols, and Vertisols. 
Tn table 43, the soils of the survey area are classified 


according to the system. 

Alfisols have been in place for a sufficient length of 
time for the movement and accumulation of silicate 
clays. They have massive, hard surface horizons and 
argillie horizons with high base saturation. In. this 
area they are all naturally drv between May and No- 
vember. Five subgroups of Alfisols are recognized in the 
survey area. 

Entisols are young mineral soils. They Jack pedo- 
genic cae but have ochric e pipedons, Six sub- 
groups of Entisols are recognized in the survey area. 

eb are young mineral soils that have weakly 
developed horizons and cambic horizons, but lack other 
diagnostic horizons. There are two subgroups of In- 
ceptisols in the survey area, 

Mollisois have a thick, friable 
horizon with a base saturation of 
In this area there are ten st 

Vertisols are ¢ slayey soils with 

close as the soils shrink when dr 

This avea has two suber oups that dry 
summer. 


s, dark colored surface 
5Q percent or more. 


UpS of Mollisols. 

eracks ti nat open and 
a swell when wet. 
during 


and erack 


Environmental Factors Affecting 


Soil Use 
Orange 


€ Cc " 
Cou nty, the < 
E llows 


tends a long the 
Ana Mountains 


Cemented 
Bedrock pan 


Dept Hardness | Depth | Hardness 
is al fui = aa | oe = ‘ con eek Ss 
In | In | 
| 
10-60 | a 
| | i 
0. | Sonseeaeeeeneesee ee pcididerta lees tsaee 


area, mostly along the Orange and Riverside county 
line, and include a small part of Western Riverside 
County. Elevations in the area range from sea level 
along the coast to over 5,000 feet in the Santa Ana 
Mountains. Santiago Peak, in the central part of the 
range, has an elevation of 5,687 feet. 

Soils of the alluvial flood plain and fans are very 
ceep, have smooth surfaces, extend on gradually de- 
creasing gradients toward the ocean, and often ter- 
minate in tidal flats. The soils in the lower parts of the 
plains and in the basins are naturally poorly drained 
or somewhat poorly drained. The soils at cs elevit- 
tions are well drained or somewhat excessively a 
These are the most productive agricultural soils in the 
avea. The terrace soils are not highly productive, They 
were planted to citrus, some avocados, and other crops 
in the past, but because of their strongly developed 
claypan subsoil, crops were only dod aately good. 

The foothill uplands are generally limited to dryland 
barley, pasture, and range. A few areas are used for 
citrus ov avocados. The mountain uplands are gen- 
erally used to a limited extent only for range. There 
are a few alluvial fans and terraces on the east side of 
the Santa Ana Mountains in Riverside County that 
are used for citrus, avocados, and other minor crops. 

The principal river of the survey area is the Santa 
Ana River. It drains a large region 75 miles farther 
inland, but aa a third or less of this survey area, 
The river enters the area near the San Bernardino, 
Riverside, and Orange county lines, through a narrow 
deep canyon called the Santa Ana Narrows. Its general 
course is southwest through the flood plain to the 
ocean at a point about 1.5 miles northwest of New- 
pert Bay. Its principal tributary in this area is Santi- 
ago Creek, which flows out of Modjesk a Canyon and 
drains most of the northwest area of the Santa Ana 


The drainage of the n northeast half of the 
fountains also flows into the Santa Ana 

near Corona in Riverside Coun The & 
. and ‘ ek pave sar flood eon- 


of the flood plain area in 
i River flows in a 
rthwest bound- 
and empties jus eeei' of Alami- 
. dvains a mall section of the 
th ie area and joins the San Ga- 
Lo Alamitos. 
duan Oree 
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TABLE 12.—Engineering 


i Moisture- F ; : 
area Percentage passing sieve? 
; boss | Report Depth density * 
Soil name and location 5 | Cin.) uoinaete Sones Set ca Ome od nae 
: i‘ Maximum | Optimum | , ar : 7 
H dry density; moisture | Zin. | Lligin. | Lin. | %4 in 
eo ee _ OO eds eetapaae Bell yee Se wil - ini ae eee Se | 7 
pet Pet 
Alo clay 
NE, NEM, sec. 100, T. 6S., 6413 8-19 1 | 17 
R. 9W3 6414 3838-37 117 16 
Alo Variant clay: | 
SWi4, NE 44, sec. 41, T. 6408 10-22 116 14 
58,, R. 8W.° 6409 40-48 124 12 
Bolsa silt loam: | 
NE%, NW4, sec. 45, T. 7S., | 6398 10-17 | 112 16 
R. 9WS | | 
Bosanko clay: | 
NE“, SE, sec. 10, T. 7S., 6415 12-21 106 17 | 
R. 8W. 6416 42-56 104 18 
Botella clay loam: 
NW 4, NEM, sec. 6, T. 6S., 6418 0-3 106 19 100 
R. 7W. (modal) 6419 8-24 108 17 
Capistrano sandy loam: 
NW, NW44, sec. 152, T. 55., 6417 11-19 126 11 100 
R. 8We’ 
Chino silty clay loam: 
NW%4, NW4, sec. 9, T. 5S, 6399 9-17 112 15 
R. OW. 
Cieneba sandy loam: 
NEM, NEM, sec. 142, T. 5S., 6402 16-29 124 11 100 
R. 8We 
Gabino cobbly clay loam: 
SWi4, SWi4, sec. 9, T. 7S., 3186 0-7 J17 14 100 99 97 94 
.6We 3187 12-17 116 14 100 96 96 
3188 22-80 116 14 100 99 95 92 
Hueneme fine sandy loam: i 
NW34, NW, sec. 18, T. 68., 3178 5-28 118 14 
R. 10W. (modal) 3179 23-80 101 19 
Marina loamy sand: 
NW24, SE4, sec. 21, T. 8S., 3183 0-7 113 14 i 
R. 8W. (modal) 3184 33-56 121 10 
3185 60-80 117 18 
Metz loamy sand: | 
SW%, NE, sec, 108, T. 5S., 6404 10-17 122 15 
R. 8We 
Mocho loam: 
NW 44, NW ‘4, sec. 44, T. 5S., 6397 9-17 | 112 15 
hk. 9W? 
Myford sandy loam: | 
NEM, SE'4, sec. 112, T. 7S., 6410 | 12-17 118 aa | 
R. 8We 6411 | 17-30 | 113 14 | 
6412 42-52 117 412 
Omni clay: 
NWia, SE, sec. 62, T. 5S., 3192 6-9 | 105 19 
R.9Ww? 3198 25-49 102 | 21 
San I'migdio fine sandy loam: | | | | 
NEW, NEW, sec. 142, T. 5S., 6401 | 11-16 | 112 | 19 | 
R.7We i 
i ! i 


ORANGE COUNTY, CALIFORNIA 


148 


test data 
ie ey Se Gere = rem ee x We fee es o ena Sse 
| 
i Percentage passing sieve “—Contd. Classification 
| Liquid limi Plasticity 
| aoe at: Pee ener = , anna uiquid limit index er ae ee a = 
36 in No. 4 No, 10 No, 40 No. 200 AASHTO ® Unified * 
a piri AS ees 2 | caer eee | eee em = = ae ey seh es 
1 ; | 
100 98 77 49 82 | A-T-6(25) CL 
100 90 BON pata ts ee oa SNP | A-2-4(0) SM 
100 99 | 97 84 56 45 25 | A~T-6(11) CL 
100 99 94 63 95. [usw deeaca NP | A~2-4(0) SM 
100 90 64 35 11 | A-6(6) CL-ML 
| 94 58 36 | A-T~6(38) CH 
| 100 98 92 57 38 ) A-T-~6(34) CH 
| 
99 | 99 97 89 63 36 14 | A-6(7) CL 
100 98 92 70 39 19 | A~6(12) CL 
99 97 94 75 O28 sete eee eee NP | A-2-4(0) SM 
100 99 86 43 19 | A-7-6(19) CL 
99 98 92 51 11 61 NP | A-2-4(0) SW-SM 
87 | 80 72 59 44 50 26 | A-7-6(7) SC 
94 | 92 88 80 60 59 34 | A~7-6(20) CH 
88 | 83 | 75 | 60 44 59 82 | A-7~6(9) SC 
100 99 63 |_..---~-----+- NP | A-4(0) |; ML 
100 | 99 20 ied obs foo NP | A-2-4(0) SM 
| 
| 100 | 70 as Ie | eee eae ee NP | A-2-4(0) SW-SM 
| 100 68 14, |S Se eee NP | A-2-4(0) SM 
| 100 74 12 |_-------~---- NP | A~2-4(0) SM 
| | | 
| 100 99 97 82 80: je ae ase tases NP | A-2-4(0) SM 
| | 
| 
| 
| | 100 98 82 37 | 15 | A~6(12) CL 
| | | 
| | 
100 | 98 | 84 | AP lseeneceececee NP | A-4(0) SM 
| | 100 93 | 72 43 27 ) A-T-6(18) CL 
| | 100 | 99 93 | 70 36 15 | A-6(10) CL 
100 98 80 62 42 | A~7-6(35) CH 
100 | 99 | 97 86 80 59 | A-7-6(56) CH 
| | | | | | 
| 100 | 99 | 97 88 | AON este cetien ds NP | A-4(0) | SM 
! | i | 
‘ | i i | 
| i i 


144 


SOIL SURVEY 


TABLE 12.--Hngineering 


} ae Percentage passing sieve? 
Soil name and location a et hey A beet Se eee ee ee re eee eee, 
| . , [Maximum | Optimum \ 4 | 7 | . | - | 
| ldry density) moisture | 2 in 1% in lin, | %in 
| | i 
gees ae ae eee |e ETE ee scart ‘ona amt (saan: es Seah al eeeeh | reer — fe a 
| i pet | Pct i | 
Soper gravelly loam: | 
NE, SW, sec. 119, T. 5S., 3189 i 8~12 180 9 | 100 | 97 96 
R.7We | 3190 | 7-21 126 it 100 | 98 | 95 
| 3191 25-37 | 129 | 10 | 100 | 99 | 99 | 
| | | 
Sorrento loam: | | | 
SWi4, SWi4, sec. 120, T. 5S., 6403 | 12-21 121 12 | 
R. 8W. (modal)® | | 
Thapto-Histie Fluvaquents: | | | 
NE, NE“, sec. 142, T. 5S., 6400 9-14 61 48 | | 
R. 7We 
Yorba gravelly sandy loam: | | 
SEM, SW, sec. 178, T. 6S., 6405 0-8 127. 9 100 98 96 | 94 
R. 8wWe 6406 9-18 112 12 | 100 | 99 | 
6407 | 28-42 125 1 100 99 
{ 
ma a il tcc all ae ac ae _I 


signation T 99, Method A, 
frequently may differ somewhat 


survey procedure, the fine material is analyzed 


by the pipette method and the material coarser than 2 mm. in diameter is excluded from calculations of grain-size fractions. The 


mechanical analyses used in this table ave 


parts of the southwest section of the area. There are 
no major flood control dams on these creeks, 


Climate 


The climate of the survey area is typical of the 
Southern California Coastal Region. Winters are cool 
and moist; nearly all the precipitation falls in winter. 
Summers are mild, warm, and dry. Light fogs or 
clouds, or both, are common along the coast late in 
spring and early in summer but rarely remain during 
the entire day, Some fog generally occurs every month 
of the year. Maximum summer temperatures seldom 
exceed 90° I’, and nights generally are cool throughout 
the year. Winter temperatures are seldom below freez- 
ing in most of the area, 

On the alluvial flood plain, the frost hazard is low 
and only in a few of the colder areas is frost protection 
by wind machines or orchard heaters required to pro- 
tect citrus. 

Damaging winds are infrequent. Sometimes, north- 
east winds known as “Santa Ana’s” occur for short 
periods. These winds are accompanied by low humidity 
and above average temperature. They can be some- 
what detrimental to most agricultural crops. Hazard- 
ous fire conditions generally prevail on range and 
brushland during these periods. 

Average mean annual rainfall at most of the lower 
elevations in the survey area is about 14 inches. Pre- 
cipitation, mostly rainfall, increases considerably at 


i 
ight snowfall occurs on 


not suitable for use in naming textural classes for soil. 


some of the higher mountain peaks. The annual rainfall 
on the east-facing slopes of the Santa Ana Mountains 
drops rapidly to an average of about 12 inches at the 
lower elevations. 

Temperatures vary from very little fluctuation 
along the coastline because of the ocean to a much 
wider range in the high Santa Ana Mountain area. 
The area can be divided into five temperature zones 


) The Shoreline Zone, extending along the base 
of cliffs and in a few places several miles inland, is 
dominated by the ocean. Winter temperatures average 
52° and high temperatures in summer average about 
68°. Mean annual air temperature at Newport Beach 
is about 61°. 

(2) The Nearshore Zone, extending to cold air 
isins and hilltops above air drained slopes, is also 
avily influenced by the ocean and is only slightly 
warmer than the shoreline. Summer temperatures 
average 68°, and winter temperatures about 53°. 
Winter temperatures rarely drop lower than 30°, 

(8) The Flatland-Foothill Zone has somewhat less 
ocean influence. Thus, daily and seasonal temperature 
variations are significantiv greater in the inland zones. 
The daily winter temperature ave 54°. The aver- 
age daily low is usually about 34°, but is occasionally 
in the lower twenties. This zone, encompassing more 
than half the area, usually is warmer during the sum- 
mer and colder during winter than the immediate 
coastal zones. In Santa Ana, for example, the mean 
annual temperature is 62°. Extremes of 22° and 112° 
have been recorded. 

(4) The Santa Ana Mountains (Foothills) Thermal 


be 
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[ 
Percentage passing sieve * Cont'd. | Classification 
i 3 tel 
a aon ee oe pe et iiquidmate) PPC Na ye ee ty 
| | > 
4% in No.4 | No.10 | No.40 | No, 200 AASHTO * Unified * 
92 88 88 Gayl)  » BB eee Sete NP | A-2-4(0) SM 
92 90 85 67 30 12 | A-2-6(1) SC 
89 94 89 Gbap i OBA eee Segcees NP | A-2-4(0) SM 
100 99 | 86 32 11 | A-6(3) CL 
100 97 30 108 27 | A-T-6 OH 
(24) A-8 
| 
89 | 87 83 | 60, BAe tea eS NP | A-2-4(0) | SM 
98 | 97 | 92 | 71 ! 38 19 | A-6(3) ; SC 
98 | 97 | 92 | 72 | NP | A-2-4(0) | SM 


| een eT = Seed eens ob -. fe —_ 


; v Based on Standard Specifications for Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8); The Classifica- 
tion of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHTO Designation M 145-49. 
‘Based on the Unified Soil Classification System, Technical Mernorandum No. 3-857, Volume 1, Waterways Experiment Station, 


Corps of Engineers, March 1953. 


* Private cadastral survey that does not meet standards of U.S. Geological Survey, Topographic Division. 


“NP =Nonplastic. 


7 Cobbles discarded. Estimated at 2 percent by volume of surface layer. 


Belt Zone is only slightly influenced by the ocean, and 
extreme temperatures are more diverse than in the 
previously mentioned zones. The average annual tem- 
perature is about 63° F. Good air drainage off the 
hilly slopes insures long, no-frost crop growing periods 
each year. 

(5) The Santa Ana Mountains Non-Thermal Zone 
is the highest elevation region in the mountains above 
the thermal belts. This zone has cold winters, oc- 
casional snowfall, and temperatures sometimes below 
20°. The annual temperature is about 57° on the 
north-facing slopes and only slightly higher on the 
southern exposures. 


Water Supply 


The main source of water in the survey area is 
imported from the Colorado River. The imported sup- 
ply of Northern California water is minimal now but 
ean be substantially increased in the near future. Much 
of the imported water is used to recharge the ground 
water supply. About 60 to 75 percent of the ground 
water pumped from the Santa Ana River Recharge 
area is considered to be imported, and about 25 percent 
ss local watershed recharge water. Intrusions of salt- 
water have affected the quality in ground water near 
the coast in some areas. 

Other major urban and agricultural areas outside 
the Santa Ana River zone also import 70 percent or 
more of the water. The small agricultural area on the 
lower east-facing slopes of the Santa Ana Mountains 
and a few other isolated areas depend mostly on ground 
water and surface runoff for the irrigation needs. 


Natural Vegetation 


Before man, this area was probably large areas of 
native grasses and thick oak forests that extended 
down the mountains to rolling hills of sagebrush and 
chaparral. Below the hills were valleys of cottonwoods, 
oaks, sycamore, alder, ferns, and currants. Hach region 
had its own natural community of plants, mammals, 
birds, insects, and other organisms. 

For centuries, the landscape showed relatively little 
change. With the first settlers, however, came the 
destructive misuse of the land. Overgrazing, fires 
started by man, and the resulting floods and erosion 
scarred the land. As farming became more intensive, 
native plants were replaced by domestic plants. Today 
this area is undergoing continual change—expanding 
urbanization and also farming in a few new zones. 


Transportation Facilities 


This area has good air, bus, truck, and rail service 
facilities. The Orange County Airport has several 
major commercial airlines providing daily flights 
throughout the State. It also has a regularly scheduled 
air commuter service to numerous points throughout 
the South. Major cities in the area are served by buses 
operated by the Orange County Transit District. Many 
cities also have local bus service. Two major buslines 
connect the area with national routes. Major trucklines 
provide service throughout the area. The Santa Fe 
Railroad services many of the major cities. A network 
of freeways, highways, and other major roads provides 
for private automobile travel within the survey area. 


146 


SOIL SURVEY 


TABLE 18.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text f 


taxadjunct 


that are outside the range of the series | 


Soil name 


Family or higher taxonomic class 


Alo 
Alo Variant 
Anaheim 
Balecom 


Bolsa 


*Botella 


Capistrano £oaee os ccacn sc te 
*Chesterton 
Chino 


Corralitos 
Cropley 
Escondido 
Exchequer 
Friant 
Gabino 
Garretson 
Hanford 
Hueneme 
Las Posas 
*Laughlin 
Marina 


Myford 
Nacimiento 
Omni 
Ramona _.. 
FUNC OM pee erie ek ny sg Beaten IRN AO. ea 
*San Andreas 
San Emigdio 
Soboba 
Soper 
Sorrento ~~ sie a ates eae See eT ead a 
Thapto-Histic Fluaquents 
Tollhouse 
Vista 
Xeralfic Arents 
Xerorthents 
Yorba 


Fine, montmorillonitic, thermic Typic Chromoxererts 

Fine, montmorillonitic, thermic Typic Chromoxererts 
Fine-loamy, mixed, thermic Pachice Haploxerolls 
Fine-loamy, mixed, thermic Calcixerollic Xerochrepts 
Fine-loamy, mixed, thermic Typic Haploxeralfs 

Fine-silty, mixed (caleareous), thermic Aquic Xerofluvents 
Fine, montmorillonitic, thermic Chromie Pelloxererts 
Fine-loamy, mixed, thermic Pachie Argixerolls 

Loamy, mixed (calcareous), thermic, shallow Typic Xerorthents 
Coarse-loamy, mixed, thermic Entic Haploxerolls 

Fine, kaolinitic, thermic Abruptic Durixeralfs 

Fine-loamy, mixed, thermic Aquic Haploxerolls 

Loamy, mixed, nonacid, thermic, shallow Typic Xerorthents 
Mixed, thermic Typic Xeropsamments 

Fine, montmorillonitic, thermic Chromic Pelloxererts 
Coarse-loamy, mixed, thermic Typie Xerochrepts 

Loamy, mixed, nonacid, thermic Lithic Xerorthents 

Loamy, mixed, thermic Lithic Haploxerolls 

Fine, montmorillonitic, thermic Typic Argixerolls 
Fine-loamy, mixed, nonacid, thermic Typic Xerorthents 
Coarse-loamy, mixed, nonacid, thermic Typic Xerorthents 
Coarse-loamy, mixed (calcareous), thermic Aquic Xerofluvents 
Fine, montmorillonitic, thermic Typic Rhodoxeralfs 
Fine-loamy, mixed, mesic Ultie Haploxerolls 

Mixed, thermic Alfic Xeropsamments 

Sandy, mixed, thermic Typic Xerofluvents 

Fine-loamy, mixed, thermic Fluventic Haploxerolls 
Loamy-skeletal, mixed, thermic Typic Xerochrepts 
Fine-loamy, mixed, thermic Typic Palexeralfs 

Fine-loamy, mixed, thermic Calcie Haploxerolls 


Fine, montmorillonitic (caleareous), thermic Fluvaquentic Haplaquolls 


Fine-loamy, mixed, thermic Typic Haploxeralfs 
Fine, montmorillonitic, thermic Mollic Haploxeralfs 
Coarse-loamy, mixed, thermic Typic Haploxerolls 
Coarse-loamy, mixed (calcareous), thermic Typic Xerofluvents 
Sandy-skeletal, mixed, thermic Typiec Xerofluvents 
Fine-loamy, mixed, thermic Typic Argixerolls 
Fine-loamy, mixed, thermic Calcie Haploxerolls 
Thapto-Histic Fluvaquents 

Loamy, mixed, mesic, shallow Entic Haploxerolls 
Coarse-loamy, mixed, thermic Typic Xerochrepts 
Xeralfic Arents 

Xerorthents 

Loamy-skeletal, mixed, thermic Typic Haploxeralfs 


or a description of those characteristics of this 


Manufacturing and Business Services 


Principal industries in the area today, beside agri- 
culture, are the petroleum industry, building construc- 
tion, electronics, electrical equipment, medical equip- 
ment, aerospace, plastics, boatbuilding, and food 
processing firms. Sand, gravel, and clay are major 
mining industries. 


Trends in Soil Use 


In 1776, Mission San Juan Capistrano was founded. 
From this time of Spanish settlement until about 1868, 
cattle raising on large ranches was the main agricul- 
tural enterprise. The drought of 1863, however, caused 
a severe feed shortage and many cattle died on the 
range. At this time the California legislature passed 
the closure law, which required that cattlemen keep 
their livestock away from the cultivated lands. Be- 


cause the drought and this law discouraged cattle 
raising, many of the larger ranches were broken up 
into smaller units. 

Grapes and deciduous fruits became important crops 
between 1860 and 1890. Irrigation developed rapidly 
during this period. About 1890, however, the grape 
industry was nearly destroyed by the Anaheim vine 
disease, and it has not been reestablished in the area. 
Sugar beets, beans, and other irrigated fruit and truck 
crops have had various periods of success. Beginning 
about 1920, many of the fruit and walnut groves were 
replaced by citrus groves. Since World War I, ex- 
tremely rapid urban and industrial expansion have 
drastically reduced the agricultural acreage in the area. 

secause of the large urban market for ornamental 
plants in this area and surrounding areas, nursery 
stock has become the principal agricultural crop in 
the entire survey area. Strawberries, Valencia oranges, 
tomatoes, celery, cauliflower, sweet corn, asparagus, 
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and avocados are still major crops. Since this area is 
expected to continue to be the fastest growing area in 
California, the trend will be towards more industry 
and trade centers and fewer farms. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from the 
atmosphere. The air in a well aerated soil is similar to that 
in the atmosphere; the air in a poorly aerated soil is con- 
siderably higher in carbon dioxide and lower in oxygen. 

Alluvium, Material, such as sand, silt, or clay, deposited on land 
by streams. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 


Inches 
Very low ~~~ en 0 to 38 
LOW eee ee ee 8 to 6 
Moderate ~~ ee 6 to 9 
High —._---~-~------------ More than 9 


Base saturation. The degree to which material having base ex- 
change properties is saturated with exchangeable bases 
(sum of Ca, Mg, Na, K), expressed as a percentage of the 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 


Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of ealeium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains much 
move clay than the horizons above it. A claypan is commonly 
hard when dry and plastic or stiff when wet. 

Cobblestone (or cobble). A rounded or partly rounded fragment 
of rock 3 to 10 inches (7.5 to 25 centimeters) in diameter. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or cemented 
soil grains. The composition of_ most concretions is unlike 
that of the surrounding soil. Calcium carbonate and iron 
oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are-— 

Loose.--Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable.—-When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
oe and forefinger, but resistance is distinctly notice- 
able. 

Plastic---When wet, readily deformed by, moderate pressure 
but can be pressed into a lump; will form a “wire”? when 
rolled between thumb and forefinger. 

Stieky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft——When dry, breaks into powder or individual grains 

under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained.—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained.-_Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing sea- 
sons, Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained—-Water is yemoved from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only'a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drainecd.—Water 1s yemoved slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is yemoved so slowly that the soil is 
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saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is vemoved from the soil so 
slowly that free water remains at or on the surface dur- 
ing most of the growing season. Unless the soil is arti- 
ficially drained, most mesophytic crops cannot be grown. 
Very poorly drained soils are commonly level or depressed 
and are frequently ponded. Yet, where rainfall is high 
and nearly continuous, they can have moderate or high 
slope gradients, as for example in “hillpeats” and “cli- 
matic moors.” 

Erosion, The wearing away of the land surface by running 
water, wind, ice, or other geologic agents and by such pro- 
cesses as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the wear- 
ing away of mountains and the building up of such 
landscape features as flood plains and coastal plains. 
Synonym: natural erosion. 

Erosion (accelerated), Erosion much more rapid than geo- 
logic erosion, mainly as a result of the activities of man 
or other animals or of a catastrophe in nature, for ex- 
ample, fire; that exposes a bare surface. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, tem- 
perature, tilth, and other growth factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Forb. Any herbaceous plant not a grass or a sedge. 

Gully. A miniature valley with steep sides eut by running water 
and through which water ordinarily runs only after vain- 
fall. The distinction between a gully and a rill is one of 
depth. A gully generally is an obstacle to farm machinery 
and is too deep to be obliterated by ordinary tillage; a rill 
is of lesser depth and can be smoothed over by ordinary 
tillage. 

Hardpan. A hardened or cemented soil horizon, or layer. The 
soil material is sandy, loamy, or clayey and is cemented by 
iron oxide, silica, calcium carbonate, or other substance. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by  soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O hovizon.-An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder ov 
browner colors than those in the A horizon; or (4) by 
a combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—-The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-ferming processes 
and does not have the properties typieal of the A or BR 
horizon, The material of a © horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral If precedes the letter C. 

# layer.—-Consolidated rock beneath the soil. The rock com- 
monly underlies a © horizon, but can be directly below 
an A or a B horizon, 
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Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with perco- 
lation, which is movement of water through soil layers or 
material. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Munsell notation. A designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of LOYR hue, value of 6, 
and chroma of 4, 

Parent material, The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, 
a prism, or a block, 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 
to 2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid 
(6.0 to 20 inches), and very rapid (more than 20 inches). 

pH value. (See Reaction, soil). A numerical designation of 
acidity and alkalinity in soil. : 

Plowpan. A compacted layer formed in the soil directly below 
the plowed layer. 

Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH'7.0 is described 
as precisely neutral in reaction because it is neither acid 
nor alkaline. The degree of acidity or alkalinity is expressed 


as— 
pH pH 
Extremely acid ~-_..Below 4.5 Neutral ..- 00 6.6 to 7.8 
Very strongly acid_.4.5 to5.0 Mildly alkaline __._.7.4 to 7.8 
Strongly acid .-...5.1t05.5 Mode ‘ately alkaline_7.9 to 8.4 
Medium acid .....-5.6to 6.0 Strongly alkaline ...8.5 to 9.0 
Slightly acid .2 22 6.1to6.5 Very strongly 


alkaline .__.. 9.. and higher 


Relief. The elevations or inequalities of a land surface, con- 
sidered collectively. 

Runoff. The precipitation discharged in stream channels from 
a drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which en- 
ters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Saline-alkali soil, A soil that contains a harmful concentration 
of salts and exchangeable sodium; contains harmful salts 
and is strongly alkaline; or contains harmful salts and 
exchangeable sodium and is very strongly alkaline. The salts, 
exchangeable sodium, and alkaline reaction are in the soil 
in such location that growth of most crop plants is less than 
normal, 

Saline soil. A soil containing soluble salts in an amount that 
impairs growth of plants. A saline soil does not contain 
excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a soil 
that is 85 percent or more sand and not more than 10 per- 
cent clay. 

Sedimentary rock, Rock made up of particles deposited from 
suspension in water. The chief kinds of sedimentary rock 
ave conglomerate, formed from gravel; sandstone, formed 
from sand; shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are many 
intermediate types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. Seepage 
adversely affects the specified use. i 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also dam- 
age plant roots. 

Silt, As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As 

il textural class, soil that is 80 percent or more silt 
and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced by one 
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mass sliding past another. In soils, slickensides may occur 
at the bases of slip surfaces on the steeper slopes; on faces 
of blocks, prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slope classes. As used in this survey— 


Range in slope 


Percent 
Nearly level 22 _.. xt = a. QR? 
Gently sloping t d ys : 2-9 
Strongly sloping ——- 9-15 
Moderately steep ~~. 15-30 
Steep: Gesses See Pea 30-50 
Very steep paces eee 50-75 


Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in 
equivalent diameter and ranging between specified size 
limits. The names and sizes of separates recognized in the 
United States are as follows: very coarse sand (2.0 milli- 
meters to 1.0 millimeter); coarse sand (1.0 to 0.5 milli- 
meter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 milli- 
meter); silt (0.005 to 0.002 millimeter); and clay (less than 
0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in 
which the process f soil formation are active. The solum 
in mature soil sists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum, 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are-—platy (laminated), prismatic (vertical axis of aggre- 
gates jonger than horizontal), columnar (prisms with 
rounded teps), blocky (angular or subangulay), and granu- 
lay. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles ad- 
hering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordinarily 
to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Surfaee soil, The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, ranging in depth from 4 te 10 inches 
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(16 to 25 centimeters). Frequently designated as the “plow 
layer,” or the “Ap horizon.” 

Taxadjunets. Soils that cannot be classified in a series recognized 
in the classification system. Such soils are named for a 
series they strongly resemble and are designated as taxad- 
juncts to that series because they differ in ways too small 
to be of consequence in interpreting their use or manage- 
ment. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast with 
a flood plain, and is seldom subject to overflow. A marine 
terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam) clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil, especially the soil struc- 
ture, as related to the growth of plants. Good tilth refers 
to the friable state and is associated with high noncapillary 
porosity and stable structure. A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, 
or one that responds to fertilization, ordinarily rich in 
organic matter, used to topdress roadbanks, lawns, and 
gardens. 

Variant, soil. A soil having properties sufficiently different from 
those of other known soils to justify a new series name, 
but the limited geographic soil area does not justify creation 
of a new series. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil, 
An apparent water table is indicated by the level at 
which water stands in an uncased borehole after adequate 
time is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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SOMEWHAT EXCESSIVELY DRAINED TO POORLY DRAINED, NEARLY LEVEL 

TO MODERATELY SLOPING SOILS ON ALLUVIAL FANS AND FLOOD PLAINS 

AND IN BASINS OF THE COASTAL PLAINS 
Chino-Omni association: Nearly level, somewhat poorly drained and poorly drained, 

Calcareous silt loams to clays on alluvial fans and flood plains and in basins 

Hueneme-Bolsa association: Nearly level, poorly drained and somewhat poorly O 
drained, calcareous fine sandy loams, silt loams, and silty clay loams on alluvial 

fans and flood plains 

Metz-San Emigdio association: Nearly level, somewhat excessively drained and Co 
Ee well drained, calcareous loamy sands and fine sandy loams on alluvial fans and 
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flood plains 
[4 ] Sorrento-Mocho association: Nearly level to moderately sloping, well drained < 


\ } 4 paaeees 
SOUTHS ‘ UA Se | i 
C ; LAGUNA ee 
sandy loams, loams, or clay loams on alluvial fans and flood plains : \\ 
scone J a SAN DIEGO CO 
MODERATELY WELL DRAINED, NEARLY LEVEL TO MODERATELY STEEP 33°30' —— \ . : 
SOILS OF THE COASTAL TERRACES JS 


[5s | Myford association: Nearly level to moderately steep, moderately well drained 
sandy loams that have a strongly developed subsoil; on terraces Y 


SOMEWHAT EXCESSIVELY DRAINED AND WELL DRAINED, STRONGLY SLOP- 
ING TO VERY STEEP SOILS OF THE COASTAL FOOTHILLS 


Alo-Bosanko association: Strongly sloping to steep, well drained clays on Coastal 
foothills 


Cieneba-Anaheim-Soper association: Strongly sloping to very steep, somewhat 
[ey excessively drained and well drained sandy loams, loams, clay loams, gravelly 
loams, and cobbly loams on coastal foothiils 


SOMEWHAT EXCESSIVELY DRAINED AND WELL DRAINED, STRONGLY SLOP- 
ING TO VERY STEEP SOILS OF THE SANTA ANA MOUNTAINS 
Friant-Cieneba-Exchequer association: Strongly sloping to very steep, somewhat 

excessively drained and well drained fine sandy loams, sandy loams, and gravelly 
silt loams on mountains 
WELL DRAINED, GENTLY SLOPING TO STRONGLY SLOPING SOILS ON TERRACES 
AND ALLUVIAL FANS IN THE SANTA ANA MOUNTAINS 


Ramona-Hanford association: Gently sloping to strongly sloping, well drained fine 
[9 ] Sandy loams, gravelly fine sandy loams, and sandy loams on terraces and alluvial 
ans 
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*Textures in names of associations refer to the surface layer of the major soils. 


Compiled 1977 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SYMBOL 


100 
101 
02 
03 
04 
05 
06 
07 
08 
03 
i10 
il 
12 
13 
114 
115 
116 
i17 
118 
lig 
20 
yal 
122 
123 
124 
25 
126 
127 
28 
129 
130 
31 
32 
33 
34 
35 
136 
37 
138 
39 
40 
14} 
142 


NAME 


Alo clay 9 to 15 percent slopes 

Alo clay, 15 to 30 percent slopes 

Alo clay, 30 to 50 percent siopes 

Alo variant clay, 9 to 15 percent slopes 

Alo variant clay, 15 to 30 percent slopes 

Alo variant clay, 30 to 50 percent slopes 

Anaheim loam, 15 to 30 percent slopes 

Anaheim loam, 30 to 50 percent slopes 

Anaheim clay loam, 15 to 30 percent slopes 
Anaheim clay loam, 30 to 50 percent slopes 
Anaheim clay loam, 50 to 75 percent slopes 
Baicom clay loam, 9 to 15 percent slopes 

Baicom clay foam, 15 to 30 percent slopes 

Baicom clay loam, 30 to 50 percent slopes 
Balcom-Rock outcrop complex, 15 to 50 percent slopes 
Beaches 

Blasingame loam, 9 to 30 percent slopes 
Blasingame stony loam, 9 to 30 percent slopes 
Blasingame stony foam, 30 to 65 percent slopes 
Blasingame-Rock outcrop complex, 9 to 30 percent slopes 
Biasingame-Vista complex, 9 to 15 percent slopes 
Blasingame-Vista complex, 15 to 30 percent slopes 
Bolsa silt loam 

Bolsa silt loam, drained 

Bolsa silty Clay loam 

Boisa silty clay loam, drained 

Bosanko clay, 9 to 15 percent slopes 

Bosanko clay, 15 to 30 percent slopes 

Bosanko clay, 30 to 50 percent slopes 
Bosanko-Balcom complex, 15 to 30 percent slopes 
Bosanko-Balcom complex, 30 to 50 percent slopes 
Botella loam, 2 to 9 percent slopes 

Botelia clay foam, 2 to 9 percent slopes 

Botella clay loam, 9 to 15 percent slopes 
Calleguas clay loam, 50 to 75 percent slopes, eroded 
Capistrano sandy loam, 2 to 9 percent slopes 
Capistrano sandy loam, 9 to 15 percent slopes 
Chesterton loamy sand, 2 to 15 percent slopes 
Chesterton loamy sand, 15 to 30 percent slopes 
Chino silty clay loam 

Chino silty clay loam, drained 

Cieneba sandy foam, 15 to 30 percent slopes 
Cieneba sandy loam, 30 to 75 percent slopes, eroded 
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SYMBOL 


143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
185 
156 
187 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
163 
170 
171 
172 
173 
174 
175 
176 
WT 
178 
173 
180 
181 
182 
183 
184 


SOIL LEGEND 


NAME 


Cieneba-Blasinganie-Rock outcrop complex, 9 to 30 percent slopes 
Cieneba-Rock outcrop complex, 9 to 30 percent slopes 
Cieneba-Rock outcrop complex, 30 to 75 percent slopes 
Corralitos loamy sand 

Corralitos loamy sand, moderately fine substratum 
Cropley clay, 0 to 2 percent slopes 

Cropley clay, 2 10 9 percent slopes 

Escondido very fine sandy loam, 9 to 15 percent slopes 
Escondido very fine sandy loam, 15 to 30 percent slopes 
Exchequer-Rock outcrop complex, 30 to 75 percent slopes 
Friant fine sandy foam, 30 to 70 percent slopes 

Gabino gravelly clay loam, 15 to 50 percent slopes 
Garretson grave very fine sandy loam, 2 to 9 percent slopes 
Hanford sandy loain, 2 to 9 percent slopes 

Hueneme fine sandy loam 

Hueneme fine sandy loam, drained 

Las Posas graveily loam, 15 to 50 percent slopes 
Laughlin graveity foam, 30 to 50 percent slopes 

Marina loamy sand, 0 to 2 percent slopes 

Marina loamy sand. 2 to 9 percent slopes 

Metz loamy sand 

Metz foamy sand, moderately fine substratum 

Mocho sandy loam,'0 to 2 percent slopes 

Mocho foam, 0 to 2 percent slopes 

Mocho foam, 2 to 8 percent slopes 

Modjeska gravelly loam, 0 to 2 percent slopes 
Modjeska gravelly loam, 2 to 9 percent slopes 
Modjeska gravelly loam, 9 to 15 percent slopes 
Modjeska gravelly toam, 15 to 30 percent stopes 

Myford sandy loam. 0 to 2 percent slopes 

Myford sandy loam, 2 to 9 percent slopes 

Myford sandy loam. 2 to 9 percent slopes, eroded 
Myford sandy loam, 9 to 15 percent slopes 

Myford sandy foam, 15 to 30 percent slopes 

Myford sandy loam, 9 to 30 percent slopes, eroded 
Myford sandy toam. thick surface, 0 to 2 percent slopes 
Myford sandy loam, thick surface, 2 to 9 percent slopes 
Nacimiento clay foam, 15 to 30 percent slopes 
Nacimiento clay loam, 30 to 50 percent slopes 

Omni silt foam, drained 

Omni clay 

Omni clay, drained 
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185 
186 
87 
88 
189 
190 
91 
92 
93 
194 
95 
196 


197 
98 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
203 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
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NAME 


Pits 

Romona fine sandy loam, 2 to 9 percent slopes 

Ramona gravelly fine sandy foam, 9 to 15 percent slopes 

Rincon clay loam, 2 to 9 percent slopes 

Rincon clay loam, 9 to 15 percent siopes 

Rincon clay foam, 15 to 30 percent slopes 

Riverwash 

Rock outcrop-Cieneba complex, 30 to 75 percent slopes 

San Andreas sandy foam, 15 to 30 percent slopes 

San Emigdio fine sandy loam, 0 to 2 percent slopes 

San Emigdio fine sandy joam, 2 to 9 percent slopes 

San Emigdio fine sandy foam, moderately fine substratum, 
0 to 2 percent stopes 

Soboba gravelly foamy sand, 0 to 5 percent slopes 

Soboba cobbly loamy sand, 0 to 15 percent slopes 

Soper loam, 15 to 30 percent slopes 

Soper loam, 30 to 50 percent slopes 

Soper gravelly loam, 15 to 30 percent slopes 

Soper gravelly loam, 30 to 50 percent stopes 

Soper cobbly loam, 15 to 50 percent slopes 

Soper-Rock outcrop complex, 30 to 75 percent slopes 

Sorrento sandy loam, 0 to 2 percent slopes 

Sorrento loam, 0 to 2 percent siopes 

Sorrento foam, 2 to 9 percent siopes 

Sorrento clay loam, 0 to 2 percent slopes 

Sorrento clay loam, 2 to 9 percent slopes 

Thapto-Histic Fluvaquents 

Tidal flats 

Tolthouse-Rock outcrop complex, 30 to 75 percent slopes 

Vista coarse sandy loam, 9 to 15 percent slopes 

Vista coarse sandy loam, 15 to 30 percent slopes 

Vista coarse sandy toam, 30 to 65 percent slopes 

Vista-Rock outcrop complex, 9 to 30 percent slopes 

Xeralfic Arents, loamy, 2 to 9 percent slopes 

Xeralfic Arents, loamy, 9 to 15 percent slopes 

Xerorthents foamy, cut and fill areas, 9 to 15 percent slopes 

Xerorthents loamy, cut and fill areas, 15 to 30 percent slopes 

Yorba gravelly sandy loam, 2 to 3 percent stopes 

Yorba gravelly sandy loam, 9 to 15 percent slopes 

Yorba gravelly sandy loam, 15 to 30 percent slopes 

Yorba cobbly sandy foam, 9 to 30 percent slopes 

Yorba cobbiy sandy foam, 9 to 30 percent slopes, eroded 

Yorba cobbly sandy loam, 30 to 50 percent stopes 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province ery ee HE 
County or parish rata Ca 


Minor civil division te eetaates | Seances 
Reservation (national forest or park, 
state forest or park, 
and large airport) Fe eee by area creer 
Land grant ene cats, aeearea ieee 
Limit of soil survey (label) 
Field sheet matchline & neatline efi Oy sss oD 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood poo! 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 


Other roads 


Trail 


ROAD EMBLEMS & DESIGNATIONS 


Interstate 
Federal 
State @® 
County, farm or ranch 378 
RAILROAD Bie 


POWER TRANSMISSION LINE 
(normally not shown) 

PIPE LINE 
(normally not shown) 

FENCE : ~ 
(normally not shown) 


LEVEES 


Pot 


Without road Pipi: 


With road —_—_— 

With railroad : SEEDED RTE 
DAMS oer 

Large (to scale) <> 


Cia 
j - — water 
Medium or small Py ent 


PITS fs] 


Gravel pit 


2% 
Mine or quarry ee 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house a 
(omit in urban areas) 
Church a 
Schoo! ry 
indian 
Mound 
Indian mound (label) a 
Tower 
Located object (label) 2 
GAS 
Tank (label) ° 
Wells, oil or gas 7 
Windmill La 
Kitchen midden m 
DRAINAGE 
Bere me ee 
Perennial, double line eee ene 
ee 
Perennial, single line a eae 
ait 
Intermittent eee 


Drainage end 

Canals o- ditches 
Double-line (label) Sana 
Drainage and/or irrigation SS 


LAKES, PONDS AND RESERVOIRS 


Perennial : 
intermittent eh Ge 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp we 
Spring on 

Weil, artesian aa 

Well, irrigation o> 

Wet spot wv 


SPECIAL SYMBOLS FOR 
SOIL SURVEY ene 


SOIL DELINEATIONS AND SYMBOLS __— 


ESCARPMENTS 


Bedrock TEEPE AILS SILLLELE TEES 
(points down slope) 


Other than bedrock as srrsievnrsertrrnnarseeney 
(points down slope) 


SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 3 
SOIL SAMPLE SITE © 


{normally not shown) 
MISCELLANEOUS 


Blowout yw 
Clay spot x 
Gravelly spot oo 
Gumbo, slick or scabby spot (sodic) 2) 


Dumps and other similar = 
non soil areas a 


Prominent hill or peak Daa 
Py® 
Rock outcrop N 
(includes sandstone and shale) 
Saline spot 1 
Sandy spot 


Severely eroded spot 


Slide or slip (tips point upslope) > 

Stony spot, very stony spot 0 & 
Cobbly spot ore 
Sandy loam T 


Soil 
Alo Series 
Alo Variant 
Anaheim Series 
Balcom Series 
Blasingame Series 
Bolsa Series 
Bosanko Series 
Botella Series 
Calieguas Series 
Capistrano Series 
Chesterton Series 
Chino Series 
Cieneba Series 
Corralitos Series 
Cropley Series 
Escondido Series 
Exchequer Series 
Friant Series 
Gabino Series 
Garretson Series 
Hanford Series 
Hueneme Series 
Las Posas Series 
Laughlin Series 
Marina Series 
Metz Series 
Mocho Series 
Modjeska Series 
Myford Series 
Nacimiento Series 
Omni Series 
Ramona Series 
Rincon Series 
San Andreas Series 
San Emigdio Series 
Soboba Series 
Soper Series 
Sorrento Series 


Thapto-Histic Fluvaquents 


Tollhouse Series 
Vista Series 
Yorba Series 
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2 
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W I 


Side 1 Central 


SW 


Corner 


Map-Sheet Location 
10 South Side 
15 N. W. Corner 
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14 N. W. Corner 
1] South Central 
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10 North Central 
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17 West Central 
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